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miess 3 *j j:^4«R«iai¥a<^g*fc« tT*y>s 
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a. 
us. 

io KfeRGB -f ^^sasr#asi#acoi?t:E-rs t 

tmib?z>®mmm. 

imm 5 4 ] wmmmzmtngmiz&^x . mi 

^hm^mb. 

wm&mz± &mmm®.<r>m&i,ztt ^mim& 
hyi)V9>amm.b. 

m&m&®<Dm>&£vmiy < tu?tm^&<rtm 
imzmim^mzm^w&zti&mzmi'm 

ftfftcoBfft b iXsffii-t&sdm&b 

ma? a )v^mm-WL(omktmznhtitW9-wm 
msmzmh-sbittzmzmiG jEM&zkmsw- 
yx^tifcwmzz&mm&Tmm^z z b zw& 
b-tbM*mmw. 

im$®5 5 1 a*3tt&» L^^-rtn^mnzm. 
3o mmmiz&^x. mmmmmmmz&tixim 
aifflgfrmftixm&Lx&tttuzmmT-fttiii 

mtmim*m®^®<7)mim i ts£vm2m&mtz 
zvn&T-fv>&&t:fTdzb$:imb-f&wmm 
mm. 

immse} mmzm&mtzmz&hftm 

b. %&&iitlX&te2tl&X8tmEM&l(M tcfe 

tim-t hm&7 < iv9 m%.<7MWizmztit:!m<r>& 

40 ^^-ccos^t x *) ms®&fio ffi$&®b . i^g 
#.mfrt>4ffim& Lztvzmm^ZTii'fMz 
imLti®. ma&ztLfzmmr-fizmmmzifcL 
xwg.m^z£&thm^!m^®b *frth®tm& 
$mtz&^x. mmmi. 

tttwx'2dsim£&$ti. 

M^osica, fee tfmftizx h?4 rims. 

50 g&timV&JBffi- SG X h 5 7TJB^Ui«y\^- 
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tteflramsuu fee izmtx^t>ixfimmT- 

B^T-*£JB^Skkifc. dii^^@#r-^«0Sn 

k-rsB«w§«ga. 

mm&^ffli. tmw, mmmT-^m^xms. 
»&i-&&i-i)0)&b Lx*<D*&zmtiL. 

k . M}<r>&}s£ xm-1j<r)&b Efe^HKESftS 
4o^B#r-?<W5ttO¥fik £Jn»*^:£*>*>fe 
0«St-* £ k *mkt?Zfflm28i 

S. 

[ft£Jf 5 8 ] f*£Jg56fc£©?)§!gtfc V vc . ISIS 

-?e>mm<vit&*mcoimmt<r)££&5^xmnz 

86fflB3t&ai¥gk£**, 

m&5&£v&6ttm&&!mcoiii%izj6tx*ibt> 
a. 

iti«tli „ a^a5B^£8UT£8#>#|6j<D 



(10) ^H2000-184386 

18 

OMA^ t'*b<?)mijfoizttmW$>Z>i)*&ili-tZ>f88 

a. 

[19*316 0] !!*Jl56tie®tf>§£Bfc:fcvvC ME 

X,Y TKwx:^^*avrc:k£#ak-r£@tts» 



io sat. 

[it£JB6 1 ] mm^tzmt^mtza^x. mi 
mtft*m^^hii\ft<vmztoixmL<vm.<?>E. 

SfeRGB ofe? ^ yi^Ea£#fitfc¥«OMfc:B*-S k 
[lt*JS6 2 ] IM^fcEftaigKc&tvc. roll 

tmiiMzjE)immn*iWtm®t . 
w^^m-s^tzft&zv/tismnmzmiz 

mmmzx &mmm&<r>imizm ^mmm 

tmzmim^>m^m^&te2tim^*mvm 
mvm&k ix§m-tzm&t®t z-t*.. 
30 may < >u?m&®coimimznt>ti&#&tom 
^mzmtoShttmzffisR xvu rm&im 
'W-yx^btismmizK^mxmzm^&zt 

w&smizti^x. mmw^mmex&mzvm 
mmm*-ftLxnmLxmtuznmT-?£Mi 

mzmm^wgm0>m!& 3 axm* tmzmz 
40 ^a. 

[0001] 

&t&mimu »@Liz±*)®t>tifzm^zm^m 
*&ix&®mm^tz?&fflmmm&£vm^® 
wrmtmi. #iz. w&im&m*)&A,x'm^m 
h? o t < i;t)vxi-)vi}* v^mi&smmmiizm^ 
xm&i><Dxt>h. 

[0002] 

so im&mi mt*&nmt ixMriktsmmx^m 
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si: Lxmmtmwif i &<mmzixx^&. ®mm i o o o 8 ] zemmmmtumzztfi. mmta> i 

iistcii. >m<t. mmii&mm<r>m$mmfr ztizw&m^^^tL&m^mmmizm&ix 

jEjj&?&0>m.m?rt8.. •t%b*>mm&z$mizm m^iimmmm^ »mis«*i 

ytmsmtn offlmm? (g^sm i*bsr timmr-^izm^mttztimt tx^t. 

oit&nfcff ->x i fflfcjt ixz&x&imffifi'bz < [ o o o 9 ] a* , Bttssgsaw&attg&^f 

fc*JggffiT#iS«-C£$:< fcoTH* . Z0>£ d tea s^^iiP^S^OBSTJgBgSn^S^*^?^ 
S8ti£rJ8 j mraWi#^<x«.«l«SfcffiW&&. 10 X\,*&. ZV>J:o%m?tlXl±.t:tt&.7mtm 

[0003] i<0^ffifc8!Kra^*^S)B®Sco 84441123 ^*HM&b 0 . SB^fc J: 9B«jWBj£S*i 

B«£*§£^&;^#V><oa»8lft3*vO>S. @flc Sidtff?!liJ?!lL3t7-f;^{ast«|SUTAft^ 

z#i£o£n&?hm&&ztix^h. uzmiLx^z. zt>^ Ktm. ^^77450 

[0004] £-fmi(r)lF&cr>&3U±. BS"f £>Li>J: ^&$8K*i, B#OjI?{r?>?Bttfcg£D. *»oBS-f£ 

y3fiji«S^5rfflv^«jfi'CJ)S. ,T£0&gKU\ LttTofc@fc^3Wig£$fvo^. .lOHttg 
k*.fcT, Sffl^. r^^cCD fc:J:S£f^6*-f £U> B^#ia£SS#|6jfc:*tLfc*45* 

. H*f6fil«*T<fr^£ (IBrVh-^ay fc^S ZtizX^ XW&&£. LX BS£"f L . £B* 

S 36-2^. pp. 1-19, (1977) tft>&. -TO^HL 20 [00 10] Z<m. Mm? h Lfcfir d**»i. 

7-f;P^2r3tfcfflv^3«B^/c>L*>'K**i^Cfc 4;k?fclS5£3*U>i>o-C5:<. afi^A^fcJflwc 

5. <rc7)^(i. C<OB^f^.tfe:«J:0j»«JS&|6J±$ trfftrfiTV**. fctitf. ftf§re58-31688^&$8T 
H2r£<rfc£BWfcLT^I>. MOS (Metal-Oxide Seaiconductor ) SB£"f£>L 

[ooo5]m2<o^<og^i, mmr^taxxm ttizzhfflbty-immmffmzztix^h. 

m&v2im».m : ?zm^t:nmx't>h . z<v®&<m [ o o 1 1 1 

. »flMWtx-f <t*& (iBx^bv 3 y^ tt*&mmtz-?^xmizzii?itimi-&k. %\<r> 

£) OrVtVa V^£&888£TEBS 60-2 ^. PP 27-3 ttii. B^^Uc£oTiS)gtag£^T'£&#. 

2. (1980) dogS-Cli. *¥;tri6j?>Jgt6,g£ ^JfSKiA-h'^O^jKffiJSafflSSrfflV^TV^ 

fi±3*Sfc*NTSC£5eT»(G) fcgJIUKfcESftfcifc 30 S. ZCDttX'lt. CCDft&iHP£3ftffl^Sfctf>B3? 

(R)/W(B) ofe7*;k?£fflv*Jt2«5S<D^:fi^fc;$ r 4>L<Df&g£fi±$-fr*&gtt#£ts. io^ftt 

[0 0 0 6]<fcfcSB3<D#5!«i. BU§-f£>LfcJ:tfB£ TvTLTLid. 

•f ^iHiifeiiwttnN- &ffixbh. [0012] &2<nimi. si oiv&tmmzmmg. 

SSfcti, fcttfef. «fH¥7-29827^ffl<Ot'T^ tf>|6LL£itj£bTV>&a<. fi«*i»i«IIWftg£8ttfc:L 

*9^W81ia»*W5*. *tm t 7-298275^&l8tf) TV*, ^^fifc^iggflfctt. A-t' (4 >*-7>f 

>f t-fiMtJ: O^^SGIf iffl^T*^ • 1 40 k-tija. fcfcitf. T^v^^^7#tcJ±jgfflT 

[0007] fif£KSfS4 3«fl|jST'* 0 . *» V«ffiHflUc%«0T. * ^ttfeWSttfcltJ 

-?Gfi^B*f4>Lt3t2tfc<OCCDte^L-CV^. i V>T^oTL*d. £W*5JtMHl0W 2 

«O*^iO0!t LT«, rs-CCDfy^X «) trfflv^T^SO'C. 81<0^r*i:llfi«cB*^^L 

dfy'^A. $ y;k^RD175. pp. 73-76 k k^fMSI [0013] ®30*5««, • £K4>Pf3rft£tt L 

Gfe^5V^BS<aa<0R«*5B^''5L$^2tfc^) tt. COB^Tl6lK:m-SfflPIBgiaS5-fT-5T?iS>!SI^ 

CCD fc«0«oT»4>fifc«'9fi:tt'9»l&ltLrMI ff->TV»*fc», fflHB^Sf-»«>S|gtli^«^llil 
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[ooi4] &A<rtmt. msL<r)®&m.m?£it^ 

[ 0 0 1 5 ] t fc. #§i¥8-34045^«<7)H«m^«l 

sum*. m^aatiosKmifftSrBjgL-cv^ii 

T^3^;fcfr7>Hf&f LESS itfBS&f 

<r>mMzft^xmmth<r>x\ wmft^mmm: 
[ooi6] s^tc. m&m&Amm ^m^m 

¥6-77450 ^£f8tc£8SftfcBttfi&§£g-m. i5ft? 

[ooi7] muz. ^mm5&-3im^mz§m^ti 

Ut#^ m^X\^tt#W&Ti>?>Ztfrt>&mi 

&ti£VM®&e>fo±t\^m&x'*&t. z<rmm 
y^m^xi±zK^<m&<vm z *tnzm±z 

[ooi8] *%wic:<o£ ?zm&ffi(r>x&imm 

ssta* z t ox* hwtmmwsi ±vmn&mjj 

[0019] 

m-titifttz. mn&zittxtMtiftzm&L. m 
mizx ^(^tiAim^m^wmimtxiu^mm^ 
iz-t&wm®mwx-t>->x . zaaEstzmnsfe-ftL 
x?jfrtz>m%msmt&%m?izim t^m 

TWmWjfo&iV/tMMty-lifolzThZtiX 2& 
7tffiB$*i*:gft3!fc. Z <r>&mcomm£B&Z ft*: 
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w [0020] zzx\ mnmt. mam&JEffi&i L t> 
£»cffifi-r *> c: fc #-c# h . 

[0021] fe7 4 >V?£\±. HMfe^R.G.B 

20 fc . ^m^m-rh tssfc^c L-cHigfeR, g, b com 

-Kfcf-IZM LX tf -/^O^cOEBfcfcW^ LfcRB§S£ 

im>*9->im&&ft.hzk.im±L\\ 
[0022] mmm¥-m±. g^iw^ Lust 

&£.&ixmnwmmzK&mmmmt. zom 

30 bmmm^mmL^^mmmmmmizisim.^ti 
hmmsm^tt. zcomnw£^®x**iiiPitsi:v 
mxfonmtmtfmrnzftji&m^zim La^tm 
&tf%ift.x^&t%£. *MLfi:fimme>mmm± 
•t&mm±tmkt:ffiz.z>ztimii,\,\ ztuzx 
&m^zmmz}ti6Lxz<?>m^£im?:fo±.zitz> 
fcttfc. mmm®cvmtz£&. xtm. =trv 
mm&kmvhzttfx*. m^nzmhmz-m 

at ^smiz^Z ZtWTZ&. 

i o o 2 3 ] * s<HJi«#aji. s«5Ba#a*^ 
40 tt*&sas»»s*«a«3<xs^8ga«*-c^i<oi« 

■t $-to»A^j i cotm^t . zomi <otm 

&®<r>&Jl tmi <r>tfLftm£.*ft.?ft&.l OiSL 

iv9 v y^a*^<o#as^* { iniffA^snsm2ojD 

[0024] mm±*mi. mwm^m>t>&j]Z 
tihm^<r>o*>. -ijm^emmLizm&sftiznL 
so x&wam*m7<)V9*fkt.z<r)y<)v?%m> 
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[0025] z<Dmzru-ymSizX &m*rWmizt5 )V9<7)&kn&n%2<?fey4)V9k. Z0)m2(7)&7 

wt\ mmsm^mi. EHfeR.G.B o&fetcigg us 4 >v9<nsM.^9-yx. tro'&ivfey 4 t^c^t 

&%%m=H?>®mcr>&T- 9 t^y>Jtffir-^ t LTfe mch&ffi 3<ry&? a >v9 1 tffit . m 2 <r>&y < >v 

ix 3 i<Qf&ttm^z*ti?imfflgmzit 9k%3<r>&y < ^9 zmKitbitxwez-ttx t, x 

frt>&t>tih3'?cof8.ftm^z£iz&Mm^t5£xmm 1003 1 ] *ut\ ;n-#aeb<o5w::ji$:S3o 

m^&£m&ztii>m<?>T-?frt>Mmj£im&Lt:!$. 10 7ni?zti>tzwmvymt:irft>ixmmit:£ 
ftm^t&mmz-tthmt Lx^-tim^m^ mm.<r>&y4>\s9*&$.-?hXotzLx{>x\\ 

, iOftlWi^^^gcoai^ t feUv h U 9 [ 0 0 3 2 ] $ §ft&a { 4-3<0i^ 

ktiM-iidfcUTfcj:^. laets^^^v^ 4fr9kmmtvttmrrt>Lxnwm:wm.K9- 

m%^ : mmx-(o&f-9wm%ti. ^raw&H y^fi%\<r>^y 4)V9^mjm>2<n^y 4)V9k 

mT-9<m^mmiizmsii^^tihffix. zvmm *&*&b&x®^ti&j&jm L Vi<r)mw*9-yk. 

T-9*m^hzktzx*). m®&z±.if&zt&T% %\<n&7 4A,9iW£h&n>\~iiJ±w&r>K9-y 

S. Zt>tz. H8RffitlZktzX*). JrO-SKV^S O930>fi7-f;l'?fc, Z0M3<?)&7 4 fr9 kWSX: 

m.<mm.k Lxmm-zzktfx*z h . v+M&trt, Lxmmm$tw*?->tzu torn 

[00 26] mffi&ts&sat* g fe/iJtcox-^* 1 20 ltJi^s^fe^^^^^t^sfeco^cofe^ 

[0027]i^ ®ttJ§&&Btt. EHS£#&tc*f [ 0 0 3 3 ] * LT . HttJfffcllBii. HPSWx^a 

^ixh^m^msmmmictm^. s^tcjaafc z&i&oi'fwtfr&kzmt. z<r>&y 4)V9Wk 
f^®tfm&h&m.mfihh^z.\,i^ mmn®® 30 zm3m&&?mb$tziii7 4 w&mmt* s» 
cos&m±LxiE^zm®tt.zi£xftt>tiAMm®. mL^ffli&%Mtp%ftLt:wmfmt:&7 4>v9<m 

^. [ 0 0 3 4 ] mftLtz X d lZJ\=.*> AffiB<0-«j£fc L 

[ o o 2 8 ] $ Hiwsmnaji. mn&tfj\-* x. mmmmu. w?mmmmtz&&z-&h% 
^smziifz&mnmTiz&xmTtfwmk ixm ¥%k „ zm^i:m:mm 3o«imnf 
t>tix^tim0)%mk. zngmzm-imm* tiomztdzwsuzxz&y 4 >v9*&k. zoy&y 
h<r>mftzwz*k& j itm&k*mz.. &m<rm 4>if*&nwTiz&izix£ftm!mi:ftd%m? 
miz^it^tumnsiknsi^^x-fizkizmmi^nz z<^^^h<rm/m^^^x^tm^> 
bhwt-iizktzwiitotwmiwmKvttm 40 mtmizm-tiwmr-fiimtzm^imift 

<rfey 4)V9^^h^xWt^hWm^h X d £»gr-?fc«ktffeT-*£^-r&T-:?*!S#g 

lzlxi>X\,\ kZ-t*. &y <}\,9%®.<r>&&y 4>V9 kmggm 

[0029] %XM1fi2m%&. fe7 4 )V9<m7*is ?k Sr*tK$-frl. k k t fc. §3t*^)^M^PSrg® 

*H«:*S*. C jE^F t £ OG iEWFt*t IX If »/ li»Ro+^±OSIl^ e >y ^- fc-f SKtS^W 

-^/^-y. sb*v4i-ff»fcG <n&y 4)V9®M.tz% Lfzmm&£8MZti&ffl4m8gmiz}s^x . r- 
[00 3 0] S^^S-XOJ^. ^-^AfiB 50 y 4)V9^mitLX&t>tlh\m <7mm^*T4 : J 
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®mzavz>n%.T-? *ftm-hw, i mm%*& 

b. z<mmkn&Qdr^<r>*^&±V/iit\mWi 

iutRGB <0#fex-*£fflvvc#fe£j^£,BBn£««0 
7V-V^-9*m&h7V-Ymmkb. ZffyT 

b. x^&frhnmiizftmmim? 

*m&£®bt:'ktsZbmib?i>. 

[0035] znmmz x o . §ss<ois«tffc£E s 
m^fmtmtzbizx^xft^ti&niSiVi&mt: 

-miSfttZbtfTZl. 

[ 0 0 3 6 ] £ d Sgl <0»SSi^gJi. fM"tS 

m&izx&miiitffrbti&zbmt u\ 
[0037] i/c. m2<o»a«m#Stt. mtsznz 
mtT-fizu-nx? < wumzm-t^mm^x 
mmM^m^T- 9 £ £&t& z burnt lw 

*r- 9 zfct&mTmiinth z b t . ma 
mnm££tt'<xmw<7>nm*&m*z z b 

1 0 0 3 8 ] X 0 A*fl%r 2«^0®fl«£§£g-eti. 

S«il5-m^g^^^tf^ri6jtfil*iio-C2»: 
Rmmmiznt><'&hittzmz--i}cr) i wism zti 

[ o o 3 9 ] i o BWPkwm&r&<offlm®mT 
a. m&LKwmmm*)m&tzL%#t>. 
&^<r>mfmizmzitz>%?mb. zmtmbz 
m^if2<!i^mixf^m^b<m^mK^tih 

3fc^^*<2<ji5ci;5!l$^S3ta5$rfi»iSt:¥ff=3:2^ 
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i§f&LfcB&£8nir<fcKfElitl»i2l£*afc£S- 

-ffi* >y f-To?£> LfcH«*«it feftS £ t #114 

[0040] *?|HHc9@ftgfc§£®i. fB£i?f4i#gb&> 
^BiT-*lcfck vcSBHf**)-^ LEfifcfH^ft 

io m?<7)zmm&M%im;TbL. vmt 

l>0)t-? *&£iEmc&mm&. %e>vtz*¥ijfo 
axv/t ti\±mm)ifo(r>mm.<r>wGLb #jbb kj& t 

•fr. ffiSg**? £#*>TB*-r- * £if?> LTBSffi 
[0 04 1 ] 4fc, *fKHtt. A»^^2:S^figlg 

w&tt-thmL<?)&7 4fo?zitLxg%m?izm& 

3fefc:«t-?T#^n^2<X7nOB*x-^^«t:B®^ 

30 ^zLz^mm^izmmm^m-tm^^mijmxh^ 
x. &m?&w&hixKm&*}vv%mm-*f 

e$n^B*r-^$-^a}L. aoaaiBUM? 

®«^ffiL«g^^t L. BfSi-SS3t*^*^c0B# 
t-^ £miiZ*¥^1;fo&£V/*t:\mWjfoizjEm: 
40 feSSffiSL ^tlXt)giae^«gt#]Igfc:i5tyt:B 
*r-^Srmm4j£-r&B^T-^4l£Xgfc. Z 

(mmT-?&jttmxi§^n&tfLttm^zmiz3iibt: 
mm^zimmx^zjmwLfcmb *&th z t 
imLb-rh. 

[ 0 0 4 2 ] B*T-^4fiEXgi±. &m=F 

<ry?t> LEBfcff dS3t^^*^oB5gr-^i&«*c* 

•c^sjiia zmmmmtm b . BSr-^^«t 

50 JtU^£irrat6&mmifIfc£#4li-£i«U\ 
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[0043] mmxmi. &mm : %&ztv£&ft fTom2nnmnaxmt » dom2<offln«iajxs<r) 

■thmwm-tmxnb. z <ommf- 9 £j£ig-c* ^nos-rfci^. 

¥^risjfc«j:^s*-i6j<opifti«jK5-aa-r€.Ktc*a-r [ o o a 9 j m2^sss©istcti. m 1 oatiif is 

h^m^ym.m±th^wmmiJMt tut® i>tifzwmT-? 3^<mmr-?T 

[0044] smmwmi.ffli. mmf-f^usum nwm^r- 9 5^ lx mszn a fwcgjfflu 

x'^zti^mmi^m®zti&mim.%£X'<r)& 1 <o tt>j:n. 

^>fews^^Lfc^2^i»#^^«^-rsi^[xs 10 tMmmiift<Qmimttz&]tt&mm]mm.n 

z<Dm.m±T.nt:mi%iiimm$i.i-h&2<?)M zimiz&Lxztiftimsmmtzmiz. 

[0045] ^«aM6ihIg«. WJffi&XVmg. tlff-^ £a*ft«-¥«jLT*figu *-o*B*«fc 

isj&s-n^LT^^iiK^tetigJSKKisi: . ciw 9i^Lxw^ti>^Tu->mssmxmt. m 

wmimMx^wftmztitz&xt&mifcmmffi wrfocoimMmmEMm.G.ti <vmmML<D&$:$ 

i^tim^co^^m^bitm-timn^mLmt^ ttmtz*tbxmmr-9tnx-im¥)%Lxw®L. *» 

-ttiztmtt\>\ 20 ^msmt^tm^i^iiittmznLxtmtm 

[0046] i^f-?4iisii, r-^atii&e ^a#r- ? LTMfa-ts sar 1^- >-«fsg§q 

jsLTasjraui-fsi&fc:. 3ff2^<ox»jrtftsB# ymsgmxnnmmmkizm^xtsMts xzm&rf 

-fitfflffil. i)^5ft2m<r>x.»Tlz3>bW%T-9 h 'J ^xigf^^iTJt39Jgx-^(CB0ia*¥^i> 

-9 izn*ttimmzfT'>xz. y r+*fcna®tsB& [ 0 0 5 1 1 tfc. ^3^Kratc«i. mmxmo 

T-fZnUiL. **o3frl5"lcoxyrfc:*)SHST- 30 fttSS$<utHJSfeR,G,B coft^Srffl^TWtta^ 

H£?t3 1 1 fcfc. G wBSii^atwBSr-?*: [0052] BSx-:?£jaUjgii. R &&v*teB tii 

m\^x*¥iifo<omm&ttt^&z>yitym®igmm. ^xmin2&<7mmT : -9timthK &*uiB <?> 

*&ZtUzWmr-9£MLX7kttfanmm&fttm T-9tft>*). A^*itm3o<75B*T-?tf>S*tt 

[0047] *.¥/mmmmm.mt. mm?-? i o o 5 3 1 x Lv^Ms^fc lthu 

no *>xm£&7 4)\s?nR.B £*tjs-rzmmT-?z #mm.itz%&&££ ossiiitg^s-fr. zvm 

&jTb&wmnMmT-9£mmvLxmswmz *)3'w>m®z&fr&i,x. ^^fe^uf^nfcssjt?- 

tr3£ taste u». 3t«g^i$-ifTtimfi^^*tf)^, zcm®mmzM 

[0048] tfz. m®mm®xmi. mmf-tvo ^x^m^tuz^m^zntx^^mmr 

hx-&? 4 )v?e% izftmthA-offM&r-ttivz commr-?$:M3i-&m^%m$:m-t t t>tz. sua 

fflv^TB^r-^t*wi.fflPi^a3-r5m i nwm ztimnT-9zi5tswmT-?frt>ti&T-9&ii 

hm&%^^m.mnT-9^m-hwm&* so rvmrrt, i^&Mmx-n^tiimmr—^^m- 
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RGB 0)m&m*§r£T 4 iffAQft t^-t&r -r i?9)V fcWKLfclRfc:. 3BSr-^^©ai^*W|6]OS^T 

ST-^ta^v^S3^ i Fo#itti,ttsttJfti»» * comas itim-m^xRwrnmr-? t-r&m 

j£-fSSfS2coigfc. Cl<9SS2?>Ig-Cffo£$fi*:8g SiUUBUillSJ:, £Olt8Lfc*S£#*¥;frfltf>ffi 

n&t>®t > ix£M%.T-9 \ &grr~?mwms&i& T-?<o*mt. ^mminxm. mwrnrntax 
•?y < wxmxut . z<r>?4 MBmxuTwmz a x ^^mxxn^-rixb^-^t^nhti 

m&xntZ'tttztZ'mib-rh. 20 hzttf^wx-ht. 

[0054] ZZX. m 1 <r>XWt. G JEJffiiFbZff) [0057] tt:. n%rr-9<r)M.$Sm\Zbt: *) . m 

G<oB^-f-^<o^ii*^#^<ti.R vmmr-f <r)$m<omtzniiim$kt:zti?tiimi. znitmn 
ts <r>mmT-?frL>nmT-fii:ftf8.-riigt£. r <r> mzKix*^m&xwhh\Atwmm$33k 

B*r-*fcB coB^x-^tOV^-fiiA^-^roB^T- fcffd i; t t>t. B*t-?R *>SmiB^r-*B<0 

<0B*r-^i&anSL. ^Jllfi^£llllgUtB*T 30 ffl^T-5-*l-fit^^^Jtfflll«$-in«tt. *¥#l»!fcJ: 
-^^ffla^fgL^€TS[l^^HBST-^i:*^ll tmE#ft082fflBe£*ft-?*i*aiU m2<r>J3r£ 

[ 0 0 5 5 j a*, si 2^xs«. fiSBSS^^tc aost . znimLt&mm^mzim&bh t 

mi®<7>xmbmm£z<7yimt&mm c r-fi)>t>*. : f- 40 w^-y*^j£tsc:k*«*nM-cj>s. 
^ri6itc^©8tcfiStsBST-^fcJtcts«s«a [0058] mitmmtz&^x. $ ^{cm 1 nxm 
*m.-th* s r-xm: nfm mi. mog<o*^x bst-^g ^ftiaawB^f-^ ^jdkl. 

g. & 1 g<0*¥XS«Kfc:^OS$^.3tSs»»»i-^ ^Oinil3S*<0lK^e«^J: 0#^>n^S^3^ 

b. z<o*.¥imxniz£*)ftt>tifmmT-?£m^ taxmxndbx\>\ 
xm.b-rh&mcommf-fi^tim^mwf 1 0 0 5 9 j m 1 oxgti. ssr-^o^ajjas^ff 

|6)t:fiSt&BST-^k:*fi5^&^^S^«fi[L, dmtc. »JSr-^«rS[ai^-|»B#T-^tcitUT*tft 

n^tttimm^t^xtmtxsmj^^-^x &m^&.mrt&m^,(ommT-9(om^ii^tvtm 
^*ftomimmxubt:<kttzbtmii\ l \ ttfa&£vismftto<rm\fflmkn\&i. mo 
[0056] ^lcoxsu, agr-^^ai so ^ofik^ataagssr^ti-faitRU. ^oit«L^ 
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tisi&tmijfotzmmtfSihtmiitimt. *>m> z^x-mm&£B.ztizm&<?temf-?m±<?m: 

*ipiwmiffiStt^»ajtcffl^/cB^T-^^jiatL, ffrntmemzttf?**. frWTftsxvm 

zcr)Mmti%£M3-Uzmm?-?<mmfeit:mT sarins 2 arks*, zti-etingr-fftrngm 

m->Tmffimr-?ti-mw>m£mi}iTut. z mtvu,T*¥ijmzmtiz>-if<r)m&7)nmT-f 

fc x ^mmmmimmmmanzm^mmr-^ mm^mmr-^tmmtmm^m&T-^ 

®Lt:&m^xfflmmT—? t-t&^mm&nta mzM,?mw>fttz8.ztiz>--*<7)m&?)wmT-9 

■r^xtmi. zcomm&zktimLtzmmT-fcr)® i o o e 2 j * lt. im>ijf^ti xif&mjttoMm 

m^tsitzmvm'yxnmt^im&mtiixmbtr-t iwm&t>viz&2fflmte. mztiz&mmm 

2E^*y»jgEaiis. fcJOT^s&ajig?)^ * i F*i6ifc £ tvfitt*rifii^ifflisji^f>txfc:^2fflw 

[0060] *3t. 3il<DXt£«. »JSr-^Sa}© ii^^^r-^^IlIC^I&iicOffiafc^l-idtcL-Ct 

&*ft<Dmm&m<Dnmzkzzti?nimL. im 20 [oo6 3]H2«mD2. ^lfflwfiojitajfcrffl^fc 
-?zmfrt&nmT-?iznLxnft®.wi,zimt& g^^#2»5Gi^$ft£g^^j£;s 

$to;fr[S]tf>352fflWfi£gajU fnttg^rSS5<0 T2«^^{:fflfflLfc£3^™gj£-t&»fl&M«9ffi 

m^mt^m>^m)5ix/^m^i^m2mmm(o m~ijco2wmM2tKfcg^?km<7)2<xji& 

ntm^^ii^iiaML. z<DUMtt&i%&tim> &\ztiJz&^?izti^xftfii-&im¥#)%E8m® 

^xmmmm^-ft^htimMimnjMt^ z<r> Lxzcr>2^comm£m£ztitzm-<m?}3i-®.££ 

imifc&^xiwitttzmwj ! hz> fcnwude ^wtaia^^sxetj: *)®t>ttf:wmT-9m 

tz. tEmrti&n^wMcDMiiitzmvvzm&cowm \^zkmmx-s>&. 

T-fTm.U Z<r>mm&&t: iggKJBVvtBST- [ 0 0 6 5 ] 3S l (OXfiJi. JHS Lfc 2»3cIB»l$iirt: 

tbnmmjmt . zntm Li&gw^mmfonw, wmxmt . %%m=Ftf2&yi8m2titi%mx' 

2ttmm5*vi£m>iito<nn2tt^ifiwg&5<rm B&znh»miz¥fiZ2d3t : mftt:immzfrt: 

fcnmxwis^tz. m2mmm<og.iUizm^t:m& ^xmnsit&mixnt. zv&mxmizx&mm 
(DwrnT-fTmrnt. m*wt&&t:mmzm\.vzmm 40 izn^tLhw^-mmmxizwm-isMxmk^ 

T-9<?>m*feL1t&m^xn\\tth^Wi&mi. ->XZtie><&m.tz£ 9f§£*U>BiHT-:5'£fflV\ & 

mmnxm. ^mmmnxm. axxpf-tmrnm xmmtemmmRn^zmmxtmiiftiz 

MxnwiKi)*^fr^®^ixhmummmT-? ¥t-/^-o-r tt:$mimt>tiiz twist u>. 

t(0tmfrW&T-9W?->i:ftm-&Z tifiX [ 0 0 6 6 ] 7V-yf&fcDBtt. f-f : J9)l^®OM 

[0061] $ t>lz%fethmSk*Wffith. W&Ltz ftcoVmtHtft, L^R^»^-yfctJttSHft 

*¥t5i^SB^|6j<7)|glfflg§««. *ii?tmg.T- Og3t^^tcitiSLT#^*ut«-fe^BST-^t. m 

^^JSmB^g^T-^^lSJfcffi^fiSMfeOB^ 2<7)XSfcJ:0^jS$nyi»ST-^5:fflV\ B»f- 
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jjfttsxv/ittmwxmtmgLxiF&thniBiiz mizmz-tzxfr&t. %&%t:-ftixmztiz> 

mixif&t&mmtznhtu-zMm'r-w m-^tn "f-^izm^^m^mLxmmEm^m-tm^mm 

mmsmtftLxmtbiifotmj&tzfmLx^m ^mtittzMmmmizm^x. feftsw^f? 

&T-?nim^tff>£tzmfammm<7)Qmiz*ii& lasfe? < wt&%m : ?tim«izm%L. nog 

-?i>m&'r-?&1smiXftt>tL&mi<r)Rxnt.m 10 %M^H±. m~<Qfft5£imiifaiz&iitih%%m?t 

mHMiwmcmhm izm-&wmT-?R zzo&i tuz^ ze&xmrmnvyi-tzftLxttizti^ 

<m xmizx >mt>tuz.. wfmtzimthwmT-? »/ ^i^&mizmM^m^mM^pk^'t^iw 

coim^tzcowiffii.z&mt&mi&T-fniiaM.T s*u Brjeossta. &g n^xwrnTZBtfi 

t$t <r&&mtt%mm<rmhw. £.m-hnj£f-9 u -^je^wo-^g icntxtommiz&i, b 

&tmix®t>ti&&2w xnt. *t>£fflffitgm ifim&izg.ztuzG m%wse£m&ty->*m\i\ 

m^mim izm-twrnT-w zmz.mzimt& m^m^m. fee izitfBLx^t>ti^mmT-^i: 

mi. m2<r)xmt5£vg&i£%(>tuzwmT : -?R <?> n%.T—?nzz<r)&&m\K m. nzn. m wmm 

m.¥%tzntoM¥i%izm\vzmmtz*tm-?>m%T T-?zm^htti>^. zti^mmr-^^umw- 

-tafatKxmt ffmzm^^m<r>&Miznm-h ^m,&hi^h&<m&T--9i:%\&thm i m% 
n&T-?t:tmLx%t>tim3<m xmkt&x.. 20 *®t. zcomm&^&m^tvfznBi'f-? $mz 

s^t. wmr-fw <Dru-ymsat. wmittm. ^m'm^mM^m^^nz&.sthimmmizm- 

wmizftLxm#>ij[iiHzm&Lxif&t&$mizftt>ti hngrr-fcvim&iiVEm&m ^*>. mm> 

imm^-w <?>ism.*r-2}twmtMiwm£MLxm> %^^^^tih&m<r>2^amzm-himz 

mzmmtmmm(?Mmtz*ti&t hm&T-f am l [ o o 6 9 ] .r ^t. mi mn^mi. &r, mmmf 

xfthti&mim xnt. msttMmmcm&m t -ftm^x&i, m^-rtu^^^amm.'f-^^ 

fc. ^mz^sthmm'f-s^ms-^b^cr)^ ajt. r^et. fla^rofetHfe^cio-^iofe^ 

sKcfi^rsssr-^^jia^t <r>mzwm%m miz&^tii4^<mmr-^^im<o^mt am 
momim £m-&m%T-?ztm.Lxne>ti&m 30 fr^m>h&m§LT-**%\&t&z\t##$L^. 

2<m XWl , $ ^Kffiatft^H^aSfeB fc^S [0070] $ 1 St*¥8li. feG CDJESIS^ 

BSt-*B Srfijfi«fc:fi[S^-S^l. 8S2<OIg;l3j: 4"l>fc<aa-f£feR, B^S^-^Sraasi-SlgK. £ 

tffSttfc^&futB^T-rJ'B ^jm^fc-cojns:^ 0*ait&»Sx-^^>fei:Rfe<7)4oc7)B«T-^<0 

^Kfflv^cB^titiE-ri.aieT-^oanw^tosi o*>. wi>fa<mn7-9<rmm<r>iimmt. mm. 

tMsmmmo&mzitibtm&T-? ztm ix jm<ns*T- 9 <r>&m<r#mm. t zmzmnzn^ 

®hiihm<m xnttttsztmtLw znmm&%tjmnmimmfrt>*.¥ij[<Qti£vm 

[oo67] xtmcrym^imxm*. fm-t&gym wj}fon^i^^ij<ni}fa£ttm&f>zfrmiii-tzm 

Wi»<OB^T-^5:«tiEffi5rfeS3Sfia. fcitf* lfflHfciB^afc. feG OIEfrl&^fflVvt. -#0* 

^ifilfc.tlX/ifcJifimriSlOSffiJg^fflfit^a ¥*|6j^B^x-^£OH^c7^tfit>j;^ffc6-t7)*¥ 
KJ6fcfcH3^-*£-Hl-f:fl£j£L (B*r-?4y£ 40 *|6jwBSr-^c7)||^i7«e«fi£Oiiiia[fifc, 

IS) - ±j£Lfcj£^^£«fcB5^-?Ol2Mfl: Sl^JtiJ^B^T-^Wll^OieWfifci^flWiOS 

zm*) (ramii) „ ff*>tarr-*£afc<RSg Kri»ic7)B^x-^oi^fi<oje«fi<7)in«[€t<7)ii(c 

^^iSfnStz-c^ s . zco^mfcz ttmnzm^ x/m2wmii&mm%£!6ixm>i>&<mmT- 

mttiih#>x^z>. [oo7i] ffliseiai«. *.¥Ufo j mmfomt> 

1 0 0 6 8 ] itz. Wj$mtz£tUi. WTOJ: d *c^f -f . ^>*|fij(cff ->X t> «t < . m 1 feG <o 
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m£mmft^z?)mm£%t}^<om3w%£<7)im m^y ^^m^§mizm^tuzms.<r>^m^st 

&ii&&b . feG *>jEfirte?*fflwc. HggJiiBS*: <n%%iz£ 9ftiI£SI*?T . 

i^^ewak. »^ajB^gw.Tft^>^ri6io ^ zvimzh*inmT-?izm^>mzmLxm 

mmtzn-iiii. z<mibLfi:mkm%.<7)m4mm io iza^x. mm^mm^y-f^b^m^bim 

4fflH«ffi#at^^. &3t$£v&4ttm&iz%®. mwT2Wiffi)£g,zti. m^oESfcte. fee ma 

[ o o 7 2 1 fc c *>x-. sffi#a«. swrotgai l 54 7KB5&m&*9->*m^ m^sm^mi. fe 

^-f^^-i^-x^^tix.Y TH^*#c^^ai-rj: g ^nmLxnhtxJtmmT-^^n&f-^^ait 

olzLXi>£\,\ tm\\ feR. BKfcL feR. BcoBSr-^ffl^Sfcfc 

[0073] .1 <DBfti§&§£H«. 3fc^a^<7)ASt3t t> iii^^B^T-^^JDS^^^A^^S 

tthaft<mizftixmL<nw&?>Em&m ofe? 20 m.&ax%t>tv£m& : f-?zmizEmm;ii ?>o*>. 

i )V?&m*%ffl^k<m\iZ5£?h b b t>tc. #^6g^^£#£/iSfeoffi<a2o<ofefc^ 

y j wsmtmii^titfttimzG jExm&zim^? z>imzfTdm4mM^®b£%tszbzmmbi-&. 

->b%h&ffi¥&b ££tr- b U*. Cl^tc [ 0 0 7 7 ] £ m3««^a«. feR. BcoB^x 

[0074] ^l^r. ffl«»^5Si«0@«ca8SIS<i. gft :£#>&B!t. gaj-r&fe£-;fr?>fefc LX*<Vtm*M 

XfolZjE)j8MZii*i&®.^&b . Z<r>m&*m gffl oSBfcffiSftS 4-oam%r-? W&mmtoh * 

iijfc:ii§nsfe^»f#a<7>fe7 iwzmwLthyl 30 [0078] »3«»^gai, feR .4fc«B jwww-* 

Mimmt . mfrm<7>im&£vy m<mm^~9zm^x^<n#F^*>t4zimthm 

®cow&zmzm4w^®i>^mk2iihm^t:im %. : r-?*m&th } &^ z<m&-r?>mmT-?cr>& 

«£«<0B«fc Lxmkt&ai&t&b 7 -r rt^ fc 4ocoBSx-* <3 5 *¥*-|6icoMfe<oBSx- 

fc&&ffl»s<fcfc*£fflv>i> i t im& u>. com 5tt^b*Wii^zvmmffln*Yfiitp-- 
[0075] z\tit>®tmmm<Dmm. sffiema^gfe . 

v^tw«t*s. z\iit><n^.^m^<mummt. <?>mmnmmni!mmb<r)giz£^xmg.t:ft^ 

m&(oiffi%mm£m&&t:fr£murh3Lizm^ zeomm^bmm<omem.m*^^ijfpii3xx/m 

^. 6fflpifciij^gfc££*, m5t>«k^6ffin«itij^a 

[ 0 0 7 6] fe7 -f^^Sg>»^-ytctt# <^&£&tX*ft&&<7MmT-f&Mlii-rhZbij i 

G Xhv-f7TlB^^»^-V^)fe7-f^A^L [0079] ttl, &3fim*®li. feG *qttftt*]E 

mffim*.i&im-mztcb. znxotczbtzs.*. so waz. z<DM.iii-f&mg.T-?n&bm&<?>4mwm 



(20) ^2000-184386 
37 38 

T-tnoh. %m>iift<7)wmT- 9 c^m^mi [0086] w,\<rmmk<r>wm®gm\<i\t. h^l 

mt. i£mmmii&-9<nmmmK&bz& %^m&iitLxm%2tih}jftmm&m^£3m 

hzi*t<omi}Wzttm#bz>t)*&fti'h&7ttmi mzm*y-im9mm2mix^& mum 

a^at. fee tfmmhizMm-zmrc. nwM& m . 

mmzm/utt$&imcDRi&izmwt&&GcommT i o o 8 1 \ xmmitz&^x , a»g&n»i. ah-ts 

^TifiiopsgtfiMi-sfeG cobst- * <rmm»im Wj^xv/Mim^^iz-f^tix2}5^w. 

ttfc<DH#efc£gajU ^<0jraiU:ttfcJ?r5&DSg8 SftfrSft&lla t. Z<Q%X&IU (QmffilzBtf&ti 

■tSS8ffi^aj#gtSr^. 3*7i>J:tfSS8fflWei *»*>Wy£ro9art-mffiELfc . :«t®ij^u« 

JB#S<^S*fc:iEtT^»l.fe<0»S7 ; -^^^aii-S *&S^6^^S3^11<OSffifri6ifc:)r<ii3Si*^Se 

[0080] m#gJi. S§flMI^<D^ajUS:'f V?- [0088] filSBS^^^VTrRl — VTrR4 tt, 

u-xttzm.Y Twxfr&mfrtotbxw $tisfifiteawm^vi~v4t:i5tTfi^^«i*LT 
[0081] z<r)ffl*m&mmi. %&m*t><r>m% . g&mi<o5S^w)<o#§sn&±fc(;m&&# 

t&^-y t%h&Mm®b Z-ktsZ ttmt Lv>. [00893 Ay-m*mmWi. i}y?m&M&, 

[oo82] mws^mfomgmt. %%m?w y-?%m%\2& &&m\vmiL<r>mmkmi' : Jx? 

z^^^mn^m^ifi-r^xfitixxm^ fr^ztiztint.tizm^ztfyvmiE. 
izttEmztitzmm®t , zm&^mzfflmz vd $mmz> te#>v$m&ua. 

mfemz£&mm&&n&m<zm'&s&m<>)mmiz i^wca/d ^&&i2b trnxm^mm^i. -9-kx 

aow&;t«fc<i^^#aa^tt&3*tsft^£8p? 30 a/d saaaaa « % Mau^ase*^^* 

«M^ao^x.«t#^>n&a^:«c«^^swtaia [0090] m^wmuz a. m^tthmf-^cr, 

shrittzmizGx h 7w%m&>w->x&t>ti ^ mtt&gm?t^c^-?zmzjEm&m 

[0083] ztie>mmmm?>®mi. wmm &<nw&t&%mzmiitm^w£zti?ttfi~>x^ 

-?£M*z\<vnmT-?&m£zix£m§mm*t><?) m2iz^id^mn>mm2i,mmwmmm22, 

atJ: m&7-?<?>^t:ftowwmmwtzm^x i o o 9 1 ] sgaagasm ti. s^^^ lss 

fci^. 40 t#d§3fc§JH^^«m«£ft^p (jar, flx«B 

10084] Sfc^o) fcU lim^g^^^cO^-^^fc: 

xmtms&mtixvm^immt&mfflzmmiz mmmm.o*&t &matz&txim®m$ff -> 

[0085] *H^a«««^Stt. x«T. fitl^ma, ®^c^^ct8lgS5121b, fc«ttf©SfeH 

m&\.mtob.hT4V9)vx+ivi]*y. t'f** j£^4riaana5i2ici2i<«p*fiii./c,itTv^. ^^-e. 

vmtiKm^immm^tzixmiktimLtt mmmwizit^xmrnmizm^m^^^x 

i/o>£. z\cmtmms<r>mi<rmmmiz^x® ^h. znimmm&m i±. t:tm. yh-yio. f^js 

l~H64$-#fiL^^ilW-|,. 50 &lrfflv^4<0B*r-^*^#B^)T-^Yb, Yio. 
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Z*tl?tl£&t&. d<OT-*Yb. Yio.O^filtlStjE [0096] mmc£ffl)j±m23 (i. gtfU-f -/^-SW 

wmiz^xvmmmhfrix^z. mm.9m&ui -irfte>Mmsm>izj6txmmix^z. mfi 

a. &®&m^±j8mm8m\c mdx&ms^iR- <r>mmm&<r>%&. sjr^u -/f-swi «sim> ^^-l 

y)l. mhtz^xomnxmhm. znxdtzt xm&ztuzm^zmmxj amtt. m 

XftiUvTZT-Wt. _B*U:2O<0j£4HI^<Y H . Yl) -yf-SW2 liftteSflSm^OI*!, *¥/Stt2f|6j«0 

fcj:t/aas<ofen^^(R-Y)L. (B-Y)tt Lxmmmc mmmffm^mmn. zzx-.w&zj y* 

um%u2 izftj}Zii&. mnwmmzi tzm&zn sw2 u % ss^a ^lt. saar^jgsis 

&gJ^tcol,vnif^-CP*frt&. «SOfi^^7-f^^a5123afc:i*S. 7-f;l^S?123a 
[0092] 8fcUam!)Ilg&122 (i. H3tC*-T X o 10 fcfc i.tf . Sttfr|6l«0»IMSaScOfi#c7)+T*^ 

fc. fln*3fl22a, T^xyrvy^7>f;^aii22b, ^colBfilJSffiitoft^fcitjiL-c^ixS^a^fc: 

t$tVWg2sl22ct:ffiz.X\,^. Jng«122afc:»±. 831 #tT««ciHIIB£JfcL"0^. 7 -f/k?£123att;vr K 

«U1£5121 *^ftte3ftSj£^^(YB)£-«fflfc8di: X7 OWXkh. jDg£l23bt;L 7 4/l^&123a*>/!> 

A*$-«i-ffeSgfflfc:«^^(YL)$-SD»A^$-frTry-?- oaj;?Jfc«Mfc*>r »/f-SW2 OJg^b a'&ifcJjSflS. *: 

^^^7>r;^a5i22bfc:{i % Jn»Si22a^)fl!jfcK«Jfi^ S. 

(om^ a«) . te&teMm^&s&Mim. i22c*>^is«<o [0097] zzx. mm -/ ^swi a. *wisui 

fel£fI^(R-Y)i ( (B-Y)L#*ft^l{j9&$*VO^. SVMJg»^T|6jc7)-*3t*<tU»Jg«S^a«L^V^ 
[0093] TV*mTi'V7-7 4 /l/:?SB122bli, « Jtfc*.tt\ CPU ^<0K«3J (0*L3:^) 

&znz&^^£zix?titfv&i,mx-m.t%^j; 20 zti&&&mmz£ix&=fri tzmmt^tix. z.<r> 

wtmLx^z. a*. ryf-xur^^7-f;p^a{ z&®LxmmcEgmm%iui fru&ijZitx^z. 

122Ui. H3tC^-TJ:-5tCffi«<OfelHi^(R-Y)L. (B- &lz. »>f »v?-SW2 i>^^Jfflia5*^ffiJ&$<xS* 

Y)t izjet IX t,x j^7 < a* Jfflutn-/U(0 ¥/SiMJStfl^£tf tTWOSU t>tiX^& . 

7 iivtym&in-yx^h. ry&xMTi/vyy <uv 1 0 0 9 8 ] mtmgfflfijt&m a. j^Lfcids- 

?SS122b«. awtx? ^?Jra$iifca«Jfc5HI^ iftgTn-fexjayifcJ: 0»Sft^(YL-YH)io.+Y H 

(Y B ) fc ffl3£i£4MI^(YL ) £Jn3^22cKjngA:^& . /Sttfrifiiod^-^^LT i>H&#£ l^wm^ 

[0094] m$mmM$mm ^«aro^- w^lt^m) ?x&i26 fctt&Lx^s. a*, r 

i<- a y £04 fc^-Tfc . 3l«rS122a<?)a}*(Yi-YB) yf-X>J T*s>y7 4 iUfm22bfrt>0>&&0)&gm^ 
10. (04(a) £#$) fc{«^3*l££8fi&HI^(YH) 30 (R-Y), (B-Y)Wi, mmm&\2A. USXY^ Wmfi 

(04<b)£#!I) t5rill»Sl22c(ittJ&LTJlD»-ri. iSS*rCvMJ?X|3I126 

Clfct <k 0. Jn»|gl22c*»^<?)a5^?r(Yi-YB)io.tYB 126 tt, «W&$ft>i«^£gte<rcDrtS<^^?SfcJ: 

(04(c) £#§S0 fcLT^6. ^It, (Yi-Yb)io.T oTfeWS. «f«JK<0|6]±UcHlSfeRGB 

OSS* r low j Ji x D-A-^7>r;^?riiofcc:i:S:^ [0099] ^ri>, *HJS{ffT»i. A/D ^S5i2b 

^aj^j $ti€.dt^ffi^(YL ) . (yb) t tmmmm&sa -t<or ^ iSft^r-? sr-a , m^/mta im 

^>ixl». 02^03^omS«aafliima5122 fcftjg^it idHL-Ctiv^. H4SBtcfiffl-rs^ s 
l>fflil8.ft*MfXm6ZtlXm. 40 SiofcLTtJ:^. A/D 3a©^l2b *^<7)2<jC7C^T 

[0095] mmsmm m^rvt-^x) um tit a vv~/?xmmffimLitm. 

^smztitf&^^iz&mLtimms&tHtitix i o 1 o o i z<mttismmmoe>mfczm.wt& m 
imLt:mmi&cDmmt:m±-t& j p fc» grnajii t&7 a n>?anzi^xmmt&. me 
Bm^tti-WunWn iz&n&Jiwijfatmmjfficr)- m^mi^mwrni^tx^t. m&mnzm^ 

jjw&^^t&^x^Ltzmm&z&iifflmL. futmoawm. ^mm<r>^nAjmizm&^tix^ 

^«d8ffiM&ihgS123 tt. 05fcSrf iofc. SS? ZftBTi>X<. Z<Oib<mtlXlt. jEfr1S^Sr45- 

«yf-SUl . «J«tX-f ->rf-SW2 . 7 >f ;P^g5123a. iJ Hie$-«:iiP^«t LT. tzb Itt. W8mtf$><). 
J:VjDSS123bSrfi|x.TV^. 50 $ hWKfiftmWbh . 
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[0101] P8PSAPUL 06fc*tJ: dt#§IPSAP LTXx-yT'Stt tJttf (^7^ftl 

f5«t:*¥*|fi]t:B^e>y^PP^i^B$^2»5c a £ffiU ZZT$y?3m (*§IE) BUI^fH J: dfc 

fflnmttiz-ettrttxmn&wiimzK . fmt&mn i o i o 6 ] xx-y7si2 -m#>v£&&i2a *»^>ai 

SBAPfrT^ESfcElfcS-frTk JtV\ 06OJ: 5fc :>j2il6fI^£A/D £&3tl2b Tr-* v^r-^fc^ 

AftBot§&. mm&mit. ■ SKfrfifc t»±a &3*i£Bi^-*£igg«uiasi2i 

£ h . .1 <DJ p Kf3^EMSr#£fc(i|iP&AP0>)£K [0107] V7)V-t VSlBlTii. «g«yi&121 T 

[0102] zzx. immiff-fmizm^tiijE (±co) Bsftx-^a^sBssrcwh.Yio,. znaiLx 

■th t % Ajg«<oSS(±. 0 7 (a) fc^jcTi d t: -^-ysmztzmtth . 

mmtv ^PW^ti-fiiH(/x«)cojE*ft^*<oSS^-e [0108] -9-y;u-f-^suB2T*Jii?-y;i^— ^-ysuBix- 

ii-ftl45' @£3-«:07(b) fc**KEi:3WC* 3MZtt&m^tf&m£?h£ oizm^tmzm-. 

08fc^J:3fc«£iSWfc3H-fc. S%S?«>-f6 ite>tvtz : r-?tf&&ZtL&„ Zti^r-fii, izt 
LESfcttJELTHigfeR.G. B ff)W&7iWV*ti 20 *.fcf. fll«B^t>#tr£Bi§^;&t&?Mfc:ES$*iT 

^OIE^^iS^^S£-^«B^Sr^L-C [0109] X^yTSD T(4, V~7)V-1->$iMZV$L 

W&. ZW->\3R, WMx&h->Ti>mh%\,\ &Zti^m^Z^-?<mmiz&tt:&j)l83>icm j %-. 

fe7 ^l^CFJiHlgifeRGB <0Hfe7-f/l^^t:KS fcii-tf. Ig^Hi^:. *§fe<I^\ 

[0 103] 2>t. ddT. VN-#A»ifc9EfifcL IE h. Zcr)3Ldl l z®ftZ-£Z>z\£iz£'0. m£fut&¥ 

*^«<0fiSt:fc^S*¥/Sa*l6lOl§|gBS^ffi ftm*K»m®5fB«fc-f £ i fc £ . 
81 1 PP I = N(um)£mtlZ LTN*<2)-i/* fcBf&BSIS [0110] ftt-^/l'-f-ySUBltCO^T 011-013 

I PP I J: Dffl<&£ (09 (a) £#jS) . Lfctfo ^ffl^TliWrs. IfTVk-f-J/SUBlTtt. 88t:*!Ui3& 
^-;*A)§MfcoI!B<i. jEfcfJ&^ttfDEgiOkB 30 121 fct. ttill A/D 3E&i2b (£<o) 

^tfH&tESStiStfyc. maKHc* 2 ! 1 • fijt*|ioco B^r-^fcYh-Yio. m£ffi£38Jtt& (B*f-:?4i 

»?®s^(2) i / 2 fgfci6i±§-frs^fc* t r#i.. st. a jsxg) . Yh-Yi.. faesuL stgjt&gssm 

Ajg«<?)ffia*>^aj*»©fc:^ a jE*is?«offi ^4uaaatea5i2ib-cig^ajsntB*T-^ t&y < >v 

mz®m-h%&. 09(w (Doa^wmmt. ® fcvmznKLizxio.imiz^&mm&LizmiSL 

m-hwmmz&^xmnvm&m x-msmmvn tt<m^<^z.m%wm : --? t . ©«Be^^ffi^ 

t>as. z<vm3W££ft^%w^jExw?mzmmt m2iarcu$mtz£ ^mm&m&Ltz&tm.ftcr>m*T£. 

ht. mmsi. #tiEiri87#fc£)fc3i^5-E§L mzimzmmr-f te^tzmhhimwmimn 

[0104] &£@ttffi^SlOO*!UI4Mf £ 010-0 [0111] i«O{!!rai«OiaBBfc:i>v^013fc:^rri: o 

10^-T^^f y;P-^y<7)Xx yTS10 Tliffi^ff d . «02<j?7Ci;m£7)^{COV%T«ll«-S. ZZX\ 013 

Hf^^siotitt. M^&iHaagiifttSr^r-rsM^ (a) «4»«obgb -f^cFofe-cAo. -eoa^i 

Lti d%2&x£fflZtvtz&y <)V9®. mm®* W%$tt\z £&®M£*L. mtniEXBZm&M 

m^ifni. *Mitz%mg&Lx&t>tuzm^t:mm wimmtiivwgmmz&ibizmMxy--u. ^200 

^HTrR (0^L5r^) ^^^fcM^iH LXitv-m^ i\.K^frM;MtolzmmL%irt>mm-Z>. 

wm&mzftjji-z. [oii2] 0ii<w7xx y rsswTit. *io**miz 

[ o i o 5 1 xt y zrsn y-m^wm\2<r>n &^xw-m®mwM-thimm& . wftm.* 

>-?$mm2a TH&a£tUz{E^IZ#y?ffiEk LXiJ 50 (Yes ) . D-^XT«y7^Slltatf. * 
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Wr^fc£ (No) . -^yx^ yT 

SS12(C#frt6. 

[0 113] ^yXx yTSSHTIi. Yio.5Q®tt>^T 
013(b) <D3?i2#*)XL>TlowG3(- ^jm>. lowRB3 

<RSB^(iScoH^r-^iS:«SL. *>o5ff2?)cW [0114] 
yr lowRB5(!8i) fc*SHSr-^*^R S>£^iB * [SI ] 

Yio. i o =0- 3*Ro o +0. 59»Gi i +0. 11*B2 o 
*»£#&*U R *>i,^{±B frOBSr-^Yio^HU [&2] 

[0115] mo 

Yio . 2 j =«. 3*Rz 2 +0. 295* (Gi 3 +&3 ) +0. 055* (Bo i +B4 2 ) 
frt>ftt>tlh. #£*utBSx-:?J£X^v^fciee$ 

[0 116] ^yXx y7^S12TJi. Yio.BUSfcfcWt 

Sfc£(Yes K -9-^Xx-/TSS13tiitr. 

m&&£mmL%^tz (no) . -y-rxx-yTssis^ 

[0117] -*7.Xx-y7"SS13-eii. H?^L^3£*ffi5(l 
[0118] 1f7Xx-y7"SS14-ro. ^dJ^ix^BS 

i^m-ffsm^ff ott^f -y rssii t m tmn.^ 

Yh 2 0 =0 - 5*B2 0 +0- 25* (Ro 0 +R4 0 ) 

R &&l^iB frOB^r-^Roo. B2o$rfflv^fc. (KB 
B^Yio ti. A 

Yhio=0.5*(Roo*B2o) 

B^Y 2 i OiTfcBlffi-rSB^x-^Gii, Gsifcfflv^ 
fc. fiSBXYn li. ♦ 

Yh2i=0.5»(GmG3i) 
*>fc»Mi4. G #ljl&T#£^SBST-*fc*fLT 
»i^<0^*«B*T-^2rfflV^. LfctfoT. fcfc* 
tf. BSt-?Yh fct G11 £*«D££ffl^£„ doi 

3 F»«LStPI^4giiiBcoBmT-^tJ<J:tX(£gB^7 ; 

•/XT-yyssmzmti. 

[0124] ^Xr-y7^S17T1iYhjaSfcfcV^TSK 
# (Yes ) . ^Xr-y 7"SS18fciitf. £>t. S1JJ?&*50 
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m^-fzm^xmmnm^zs&th. m 

Wfcfct fcfci.tr. G fTtfXgSBSYio.i 

B^r-^Roo. Gii, B20 SrfflV^Tflil^B^Yio.io 



(1) 



• - • (2) 

Aft. ^-B^fc^^S^t'J^r-^Jrf&^rSid 

[0119] <JCt^yXx-/7SS15T'«. YhSiHtU^ 

-r&fc# (Yes ) „ ^^Xx-yrSSietatf. *Jt. * 
^JJWfcgSrfiSlLSr^fcS (No) . W&fk £^LT0 
lW7*f :rSS17C#JrtS . 
[0 120] •*7X : rvZrsS16Tte. 013(c) <05tf 1 
5dtfDXUThRB5 (-j5fi&) fcfcSB^T-^fcS*# 

fts»$-ff ->txu r+ifccfia-rsBSx-^coK 

ai. **03ff l^X'J7TiG3. hRB3(8£&) (CftSB* 
SSrtT a fc fc t> fc, G <7>B^tt*<?>2 2 oB^f-* £ 

fcijf. r, B^#3HiB^Yh2<.^y>sk§. att^ns]5 

yjxrMmr-fftoo. B 20 . B40 £JJJ^TBSt-? 

Yh20lix 

[0121] 
[S3] 

■ - • (3) 

[0122] 

n&4] 



(4) 



♦ [0123] 
[»5] 



... (5) 

*s^a«L^^fc^ (No) s 'j?-yfc#fr-r&. 

[0125] -^yXx -yTSSlSTa. MjSL*:**!^ 

miKZitxmfi-iu-fxmtf&h. z<wm<o 

[0126] -TfXT y TSS\9Xi±mi^it^tUtmm 
t — 9 ■kW&rfXr y TSSiffCOBSffiKfc m tm® 
iM.^&LX-*-7A7'y7SSl6tmtm.t!m£mt 
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t i>iz. mhtitcmmT~^<nsmi:. tztm. m& i o i 3 3 ] iKt-trx-f -/T-sss-ro. 
L«six.fcjtKtT -90* mm-ttTTtwmsffloVi smx*¥to£vmwjtovmijtzttLxmm.t:m& 

f<?)3miWiiiiU^ 013(d), (e)<OffiHfc^rrj:3fc M&ltiXmtfmti.X^K.b $ (Yes ) . t^Xfv 



[0 127] &i>. ^<07D-ft-htli, locos S. i<OSS?*^SU>f y^-SWl fcioTfirfcftS. 
^S^fcifrSJSIC^tOV^TiiBBL^. S&&11 [0134] t/Xf -/ T^TH. t/Xf -y 7SS22 

m-z>muzte. ^m^LTtj^Jt^i^frtcjE ix mmn <r>y< >v9& (hpf ) i23atft&-$-£. j 0 iz® 

[0 128] CKOidfc^LJt^ J5a$-'J^-yfc: 6. y < /Ufm&At. Sfi#fi<o»¥fftgfi«Lfcfi^ 

9. • SitfrlSjKfe • SSI (»S) £KS *¥/SH*l&K9»&JKa8Lfcf=^li. *ft-?*u ® 

L^fg^jas^ff^tukT • mmjiftotiM&xtr&m 20 »£ji«a«if(h). f<vh ^ms-wx^yx^Mi 

<r>fS.ftmmi, Ya*!M?n4. .KDfcS. C^t-? (h), R(v)T@l5(a). (b)fcjjcfj: dlcflSftS. 

T\ EtfteT-tt^gBWUii ZZXfthtiZ Ztiz* li. 015(c) lOTcfi 3 &ja«S#fcfc5:S . 

S . [0135] &tZV7'X7- v 7 4 AsfUYZ 

[0129] ^ysuB2fcov^T0i4~0i6 3a*^<oaj^ji:ftilL^89a^^-ttrti!dri«n, 

;i—^ysiJBiTit^ii/v:ffiJifcJ:trs«ojft^^$ra g) . ?MV£lf^0j£^?£;fcr/£B3n^ffl 

wmte^mmzith ammjM) . zviz ags«(ft. f*)±.tmtt. 015(a) tom^fcaisw 

#itv>4. @i4^7o-^-hfcav^y;i— ^-ysu 30 $t-nWR»«»q»^«. zti££*). WtUftrm®. 

*2ZffitliLXy7XTv7SS2DtzMtt. i&*myCWHB**mmfc2ttt>&t!^Wk 

[0130] ^Xx»/7SS20"Cli. V7)V-+>sm tzm%i&tZlb%< . B»»S^H«i&«I^Sifc 

«J£#^^Yh£^LT(Yl-Yh)io.£*§6 <8SI -^ySl^fciHT-ra . S^fc. .TOftXxy^B fc 

g) . m3^t^xdizMms\z2ax<om^9sm^ mtt. 

£LTt*£. dtf>*&g<7>&. I^Xt^ :75S21l3itr. [0136] l&Ltz&msmikXUMi. t^f 

[0131] I^Xf -yTSSZTCtL Dng£122aa^<Z) -/7SS24. SS25T*>&aisH£L?»&. BSttittJGL 

aj^(Y L -YH)io.t»«Ut^<o^^(YH)t:jtLTry^x is& j tfmcr)&®\&M±. w/m&omtmttifrei- 

-f^amzbca. -cofs. ®^>feiirt^(R-Y), <b- -r^LfcR^^niis^^-y (kit, wtf^, 

Y) bRW3S13ivO)&. Zcrm^tmcmizvyx G iE*R^^i|ft&7 ^ )V?n?-vt ) tCSSL>t 

[0132] ifyx-f yrsszmi. a5^at-Y B )io. t jwfca^i^^fi*^-. ccit, mt: lt^ 

Si^#<DlI^(YH)£jDg-$-£ (m2<7)SD»XS) . CI *W150 7TjE61&?G Xb^^f 7Tffi»^-yffiBi0 

^«J9ffl*m^«agtWt:jD»iSaTS>S „ CL/lfcJ: J®^. RGB 016(a) Oid 

dtawtfli# (Y=(Y L -Ya)io.+YH ) ^^»(trs. L 

fzV->X. fflM$$mim\t. ^trfXTf 7-SS20~SS [0137] Clco/^-y^^S^^iHi^aHjSr^ 
22*TO«Si:*iSr-rc:t*«'C#4. 50 ftLfclOTAWkftftiMU 016(b)t^-TJ: dfc^Jc^F/ 



siaiLfia (*>sv^ijxut) sseiTK^ajLT*! 1 



fc»ftWt3#iTk^v»i:* (No) , U^-^tSWft 
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mmmmMsfh/u ati^ixz tz z*ti*tiw&cD * [0139] attg&gaioii. ^^B^srefcOfr 
x\ jLumztch. mm^mysa jmrnizm^-r otzwmvsm&xvtwwmv&m? 

Bi6(c) nRmfomi. iti^fc:«u(2)>/^ wmT-?izm^xmz&ixftt>ti£ 

£±£ < . -«:t>*>*¥/Sit^«st«ifh/f» ±ti. 4 mmnftm®w&mmct& z 1 1 x 0 . *§s> 

£4Ht*(Ya)OJJIil9k»ffi(2« 016(d) oj: dfc^tgtf [0140] ?:ftl~-?-vsurcaVh -Yio. 

[ o 1 3 8 j «wia>aaE#«FP (^-*A)gtt) *m <ommiwsLL^<mmT-^<r>^mz\i. mm? 

1L£BS©300 7J«0^. 016(e) fcSrrffi&gtftfP 10 £<£?)2*J!!l\ (KSBS(afiOB^7 ; -:?£IS&&-r& 

«t. *&/wmmm*/i* ±xi tz zmftHHz ^ (?-$*>*>. irnmmr-? ) s>sv^ (t^? 

^«<oj£^^(YH)«o^sst^i, 016(f) co *>. ttcommr-? ) emmr-? tznx-mtxm 

Xoiz*.¥iifokmwxfon&&m'££-t&&x'ti, fssmzft^xh*^. mmz^-t^-^^m^smco 

B£S£fg<9600 7)«(=J|K>LT*¥/a ±T<9BST-**>£>1fSt& b . B&, fcitflEBB 

JS4Hs^(YH)<9Ega&#ftfcffl£ LTV^S (016(g). [0141] 
(h)Sr#gg) . * [j&6] 
Yhoo=Roo, 

Yh o i =0. 5*Gn 40. 5»Gi i *Yh o 2 , 

Yh02=fi<l2, 

Yh03^)-5«Gi3-K).5»Gi3. 
Yhio^).5»RooK>.5*B2o, 
Yhii^Iii , 

Yhl2^).5»B02 4O.5*R22, 

Yhl3=<Jl3, •••• • ■ • (6) 

bix3&>&zttfx'$h. r. wmmT-tzznt. x^xim&m-hi.oiizLxi>i.\,\ 

tt<rM%rr—?frt>imth i: # . ±j$Lfc [0143] =Sri3. Zwmmxte. B&t-:?££j£ 

Yhoo, Yhoi. Yh02. Yhos. Yhn, YhisCOgJii^i^t ^SS^iESrt&^^g^iatffo^. %%M? 
X-b&tf. YhiotYhi2«Yhio=0.5*Gn+0.5*Gu, Yhi2= 30 i>^<QWmT-?MflZ#LXO&mLL.ne>tVfZiK 

0. 5*Gn +0. 5*Gi 3 . ^Sc^B^t-? £Sfc(&SB*(ifi<OS*T-:? £*§ 

[0142] ClfOfla. YbCOffcSfctt, Ttrt^tf. Yh22Sr SLTBSr-^^J8^ > LiE*1Si !: «Oil50fc^«kd 

»aj-f S|gtYh2 2fc:|?S»tl,±Tte&^Afc(agtl.fe fcSBlBUifcffdJ: oizLXbXw 

7 \&\mh 400BSr-^Gi i . Gi3 , G [0144] #fc@f«g^BlOO®2c9#||&01fcO^ 

2i , G23*ftt£ffiWCffl8fca}£firoTfflWfi I Gn-G33 T017^23£#jSL&*^f8BJ}'t&. T-?kL 

1 1 IG13-&1 i s-saj-ts (gsiofflinaasi ^ucoiiPS^VN-^A^^p^^L^jEtrts 

fflv%Tl3S»S^fi : oTYh22<0«*»as-r? > imiOW. it. 4Vx??AB#^fcft!)lll/tt>«fc^. 0^Ur 

»*§isrg) . zcrtimmmtzhhrntsmowmT- *>ymmm. m^<ommtkmmz^y-mmm3 

f£l^XYh<7)&$tem&t. ZZT$it>tz 40 12<9#yvfS8|gB12a (Cj§fftft^£tfc*&-r h . 017K* 

Yhcoesrfflv^toB^ftaj-ti.. ci<ot#. miow. -txoiztfyvgmg&ua « % wd *h 

»fflai8Tfc&:h/;B^-* 3o*>B*t L^ft. A/D ^Sl2b fcffi^$-ai^-r*. A/D 

-^TH*ti^(SSB^<^2SfOB*T-^^««>S<J: 12b tt^^nitT^D^fl-f-^r^^^P^tftLT 

dfcrfflKeiaisrff3 (^2<offlreg!aixs) . z<r>nm m^wmsmcizmz-th. m7<m^wmi2c \m 

&&<?>mmkizi£txmmsat:fT^x m2<^wsi ^^mmmAtm^x^h. mmz^^mmsm 

wis) mmtimthztizx o . 'v->£® asi2c n smxm&m mru-ymB&ms^ 

OBSt>ilf(g«BSOYb$-»aitTV^. ^2 121P. feHVh'J^xai27 . IS^ft^^^l28 . 

tmrnr-fZ-kibt: 3mmm7-?xmttih®M [0145] Hv?m8&\2* \t. ^yv^sn^r 

B*fofis^B^r-^titLT4oc2)B^T-^^ffl^5o -^jrSisjaaajm corw-y^iagiiiaigmapfe 
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20 



[0146] TW->HfaElii»tga&121Pli, EJKfeR. 
G,B <0#fefc*B Lfe«B^<OfigOfer-^ t>£*>fc 
Hot-? i: LTfeff«£#lS LT 3c*0j£#it^fc:-e-*l 

mgmm®\2u. g ru-ymsmmffiMim. ax 

W rU-yffira®g3»figSI5121C5:fiii.T^S. Ztlt> 

[0147] feUv h y ?xsi27 »i. rw-yfflras 
[oi48] $mm^m.%w «ihspt-*£ 

«titiga!128afc x ^«SC«SR&jl:a!128bi:5r«ii-CV> 

SBi28a»±. *jEjrm L mzmmis$.Lmmam 
fi6iha5i28btcfia&-r6. mimmmiki&uuM^ tit 

ttm j 5Citi)x-%$mm2 j £&m^t txm^tih . 

[0149] flDft8129 f&S5»5HS£g&128 *»£<0 

[oi so] tz?>x\ z<r)&2crmm»$mmti, 
x. nmmm&m a. g &m<rmmT-9fre> 

Rlo.OOH=Roo, 

Ri 0 «om=(3*Roo-*04)/4 I 
Rio.o2H=(2*Roo+2*Ro4)/4, 
Rio.o3H=(Roo+3»Ro4)/4. 

Rlon04H=R04, 

[015 8] •f7XT<y7SS3\X1i. G TV-yfcOV* 



30 



40 



(26) ^2000-184386 

50 

* [oi5i] &tzm^>mm2c <om^9m<^mt^> 

S35SIS8121 T'fe? 4 /l^CFtdtf^tSEliffeR, G, B 

UiEM&R. G, B <7)#B*«fccDfe££-tf?T & 
S^tifll (SE) fc#LTB#T-?£S*tt»tTOL 

TBSgft-*. fir 3) h \ ^m<rMmrr-9 £ TO LTfi= 3 . 
[0152] £ CDlSfcWfcMvC 1101807 o-^- 
h#*-fj:3fc. *-fXxy7*S20-C»i. «flMni^4> 

«&£*U>8tftm^fc#yv3!?stg|{i2a -c#yv£& 

(ffliE) JBSfciW. .I<9*!UI£>&. XT /TS21 (eg 
if. 

[0153] Xr »/7S21 Ttt. #5'7fflMM2a 
oaifltCA/D £$&12b TA/D S3ft»S£Mrt. 

-^->SiJB3Tii. rgb <n^^o\\x<ryrv-vmsm. 
maxx/z^mm^fn^&Mizm-^io^m^nai 
u 2t>tzz<mtz*tm-m^t:iiij)i-z>. 

[0 154] XX-/7-S22 T'tt. tt^SilTtg^St 
feHvhU^^a5127 -CfelHi^(B-Y), (R-Y)fcJ:tm 
Sfl^Y 5r^LT-9-^P-f-ySUB4^ff-tS„ 
[0155] -9-y;P-f->^UB4-Ctt, »S^Y 

[0156] wift Ltz*T7)V-1- ysmrMW,zr>\ \ 

x. mmmkL%wt>mwth. -r7*-+>smz 

vzrsssoxii. R ri^-yi^^T*T^«MBWII 
«LTB^r-^5«^ft(tTOLT«St. *>o3*B 

^atxm-r&nmmf-^m^^Lxwm 
i~4t> r rw-y«iagiBflsigaii2iA,i. fcfc^tr. 

[0157] 
[»7] 



• • • (7) 

h*>. g BS<^v^Tt:*tLTIIS«-r&lTOBST-^ 

iwi^sfcsiw-^h. g rw- y*issiBaiga5i2iB 
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[0 159] 



(27) 

* [88] 
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Glo.OOB^Jll/3, 
Glo.OlB^Jll/2, 
Glo«02B = (Gll4Gl3)/4, 
Glo«03H^13/2, 
Glon04H^Jl3/3, 

Gio»ioh^jii/2, 
Gio.iiB=Gii , 

Glo«12H=(Gll-»Gl3)/2. 
Glo.l3B^il3, 
Glo.l4B=Gl3/3, •••• 

^OSI^Srff y 7-SS32fcjitr. 

[0 16 0] V7X7--y7SS%X'te. B 7V->\iZ.r>^ 
T*¥*fifc*ifSI8§i£?Td. ZcnfflmmW «o«B 

T*§TSU *>OiiB#m<0fet#|&SfeS-#tffT. 

Bio.oob=8o2/3. 

Blo.01B=B(>2/2, 
Blo.02B=8o2, 
Blo»03B^$02/2, 
Blo»04B=Bo2/3, 

BiomjH=(3*B2o+Bo2)/4, 
Bio.iib=(3*B20+2»Bo2)/4. 

Blo»12B^02/2, 
Bio. 1 3B=(2*B02 +3*B24/4, 
Blo«MB=2*Bo2/3, •••• 

[0162] t/Xf yTSSBBWrcii. SISrfflcOT 30 

SjLTffifSU *»o3tB^Ofefcfl&&fe£&tf:?Tfc: 
#LTISIJ^6^<9Bfl^-?£¥%LT^£?T5 . 
-t7'Xx-y7^S33T<i. R Tl^-ytCOVvcSKfrfifc: 

Rio»oov=floo. 
Rio.iov=(3*Roo«4o)/4. 
Rio. 20v=(2*Roo +2*IU o)/4, 
Rio.3ov=(Roo+3»R4o)/4, 

Rlo.40V=R40, •• •• 

m<?>mW.t:ft -> XWXrr y 7"SS34(C]itf . 
[0164] f^Xf vT'SSM'Cli, G rW-yfclOV* 

XWSL. **o»B*t£?>fei:lt&&fe££-ttfik 
*>^.. G BSO&v^fcfcfLTR&t S5U?)B£t-?A 

Gio«oov=<iii/3, 

Gio. iow=Gn/2, 

Gio. 20v=(Gi 1 4G31 )/4, 



■ • ■ (8) 

[0161] 
[»9] 



... (9) 

*>o*B^<OfetS=5rSfe^tr5fl. -fSfc^ R B 

mete\,mzftixffi£thm<owmT-f£m\.^ 
atrst. r Tis-ymsmmw&izim. tit*. 

[0163] 
[»10] 



• • • (10) 

[0165] 
[Sill 



(28) 
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Gion30v=<m/2, 
Gio»40v=<m/3, 
Gao«oi«Miii/2, 
Gio«ii«=Cu , 
Gio.2iv=(Gu+G3i)/2, 

Glo»31V=G31 , 
Glo»41vMi3l/3,"" 

[016 6] ^-/X7-yrSS35Tii. B rk-yiCOH 

xmmmizmsmmzn o . zcrmsum^ oms 
xwsst. t^mtL^twsh^^n. 

Bao«oov=B2o/3, 
Bioniov=B2o/2, 

Blo*20V=B20, 

Bio«3ov=82o/2, 

Blo»4 0vM$2o/3, 

Bio.oiv=(3*Bo2*B2o)/4, 
Bio.nv=(3»Bo243*B2o)/4, 
Bio»2iv=B2o/2, 
Bio«3iv=(3*B20*3»B42)/4, 

Blo«41W=B42/2."" 

[016 8] ?7X7-yZrSS36Xli. StS*!UISP121 ^ 
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• • • (11) 

10 ii. 

[0167] 
[»12] 



• ■ • (12) 

*(Ylb) . -T^^Yio.ti. IiliT-*^#fflaT<?DR 
io., Gio., Bio.SrJBWC, 
[0169] 
[»13] 



Yio»=0.3*Rio.+0.5»Gio.+0. ll*Bio« 



(13) 



iz£->xmm-t>. zcr&jRizbt:*), *¥*i*n^»® 

Jg£««Ud9g(i^(YLH)tt. ^-/^x yTSS30-SS3 
2TTU->«$;fl£R. G, B vegans. 
[017 0] iJctc^Xx-yTSSBTCU. 5S(B)£JflV> 
TSgBUI&m rttCfcVYtIEfii£feW8£«aiL ! fcl| 

^o, sa*isj<o»?«s$-fi«L^sjsm^(YLv) a. 

■9-yx-f-/73S33~SS35TTP->^S$itfcR, G. B 

tm^xmuiztiz. zcryxoizLxn&ztifz?-? 
®.<vtk. v?->£&frLxy-7>^-i->smzmT-r 

h. Z\cr>±d iZtimtZ, Z t lz£ 0 . RGBT-W-yfflS 40 

s^-stttfc, gs^-rsRGB s^«a*{5S(7)T 

HBflL7t4«, ^yxx>y7^S30i:SS33JOrofcm-fiir 
[0171]l5^L^J:dk:^T-y7^22Tli. TP- 

^->mmmMm%iz&^x&£fr-v. <r- 

Y). *3J:V»JSt-^Y CKOfcUItt. fell A 50 



30 -f-ysuB4t»ff-rs. 

[0172] ^-ff^-^ysmxit. mwz^t^miz 

^g?i28 vfffrtix^z. y-rfr-j-ysmx-n. £•? 

V?X7-y7SS40lzMti. 

[0173] y-7AT-y7SS40X'te. *¥2rA0»Kft 

Mzttss-finmT-f zte&ti . z<?>T-?£&iz 

J±«i3SL^-9-^P- ^-ySUBl-CfflV^Yh-Yio. m&o 

*>. ^Mm-ti^mmt^ttix^w m&> 
40 ^m\m i <m&mt m t^cox-mmim?* ( 013 

(c) £#88) . I^^Xr-zT^ltcjltf. 
[0174] 1f7X-f y7"SS41T'«. StttflSKOKtM 

atr. 

[0175] D-yXx-y7SS42T«, ^7X-f -/T^l 

#«Hi8*»u z^m^tmm^mnLxtm 

3S129 tZftjj-ti,. 

[0176] XiZir7XTv7SSeX'lt. 
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$m (mmmxm) . z<v>m<r>tz#)tzMmr& 
asm &*>m&mm ztmxjjZit. msaum 

J: -?trgb <r&&mz?v- ysm LX %t>tifzn%m 

fc. 'J^-yt^ffLT^l— f->SUB4i05Pi^*l7 10 
fiS2«D0lifc0rctt. iWJra^^-SfOjpifcio 

[ 0 1 7 7 ] ifc, ISiBSilUi. _B£L*:#JIC|g5g$ 

mmmm^^L^xi>a\ scorns, mm 

ffiWi£«128 Ji. WHZttZTp-fX 3 IzmmzG fe*f<t<0 

a. ®nt*mtimtz. mimm^zntx^ 20 

m^-b<r>T—?zm^ximsm*fto . zvwmm 
jEim?tt£<%gmm<r>m.iz^xi>mmT-? 

mtx-hi. z<r>£oizixftt > tu-zwm : f-?vj£i%L 
&mm)}±m2&bizmzti?>. ftmmmfcgiu&> 

tm22iz5Fnm%vz> £&toati&. «s§i29 30 
xmrn^v ^nfefKSi^^-frs z t . 

[0 1 78 J <£LT. maillT'^ajLfc (4*0) BUt 
feG Srffllvcf&oUfcR, BOS^^lTd^r&^'fc*. - 

aiwfc. sfeG <m^<r>v^)vmjm.mft\iztinh 
»%<?mfciz±z<mtthzbtiwt>tLX^&. zff) 
mm. zv)$mtm?>m&t,K nsafttzsLVizithz 
tizm-j^xfrhtiz. m&zm^xfsmtzEMzmw 
-ts. zcn-mi^ R7u-yffismmmz£5jctjk 40 

G22, R20. R22 (nmafrm^^v^m^h. z<r>Wffi 

JSSfcOU G20, G22<Oan*1 I %fiAG tR20. R22<03ial 

^^BAr *^L^fci£asl$*U.i<RJ££fflVv& (Ac 

=a r ) . zcmmm^tiK. tm^m-hmnzm 
*m.i>mn<r>mT$>&frL>. *»oh#t-^rh 12 

££fc»a!$*l£. £ti9iRLTR TP— y« 

ff-C££. CKOJ-pfcLTR, BSSWa$i*"l.^i:^T 
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[0179] &i>. RGB <07"P->^S^^ff h 

B*i§«§saiott. zoimmKLm 
tim®<r)mm^££js.i-& x a izu • y 1o . a&ri 0 
#b^)t-^ oa.) j: 3 tegs 1 vmrnixft-o 
KmmLxm^mmttm^xmmmmt: 

[0180] mzwmmmw)m<?mtm\iz-o\.\ 

xvm^xmm* tt-tztbh^ s&ct-^k 
[oi8i] zzx. wzizfatitT : -?mwsmm2 

asi2c <ojss:3iPia5i2i si^^^t 

ii. ®)£<?>fblt5£V&2cr>m&mizti^X<f7btiX:£ 

ozmmmifib-f. »tr-^EK^a5i2d ^ 

[01823 99guzmii&m^me>m&. msz 

zvy^jJvmm&T-tizmwmmmmLti 
tmmnmnwgtf&zti. ztit><r>T-?frt>%hti 
h&m.^*mmmm<,zm!-z j t. ^^nzn^tift 
fctm^izmmffimtfimth mtvb h n&u± . 
im££&mm&®<7)m$Lzm±Lxz<r)m^i:ii& 

[0183] f-mmmgmne »i. H25t^r i 3 
fc. m^mmm2c frt>%e>tv£mmiztt?h{m (B 
tf-j- ) zmtzjEMfrrvuzmmz t § , <s«bs 

S^12e (i. A-y^r^t'JlZfl, 12f2, 12f4. t>i 
V«!SS!WJ!!«iiail2f3$:iilxr^&. 
[0184] fi^8Uia$12c *^J?M$iX^B*T-^ 
-/ 7 r y 12f lfcffi&SitS . A » 7 r j»* U12 

t-9 t lxt < i/f^-ftf-vmiizm-ztii . 

^77r^'J 12f 1*» t><T)T-f\&. A 7 7T« 'J 12 
AESKE^^ISg t T/< »7r«'J 12f2tc|g*«rt 
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t. 

[0 1 8 5] *LX. MSmS-Wmimii, a' 7 7t 

* y muzm-th . msmnummm^-^m 

7r**yi2f4«. JgtflSflfcT-**. V 
b'J 7 XS5126 fcfttet* . Vh'J 7X&126 little 

[0186} :*3SltHO®tt«S^ffil0a;*7Ht^!l 
SSl2tf)i!UI^Jii: LT027i>J:tf028<D7n-^-v- 

Mi* Liz J: 3 fciE:frte7IJfi<OB&£45- HllgSibtE 

mtmrebz (07*#8g) . ^sfcttjEfrte^s 

B<OB*5-^>45- frL>MJz&&bi>%thZbtfT% 

s. @26(a) fctttf. mtt&wmtmmf t>i 

(4M£Bi£1%LSG mm&ZfflkyitWW- 
V) it. 026(b) ^-TJ;dfc^)45- frt>MX®&0) 

^jEmfrmwvmmt hxzvmmofey 
■rzb#xz&. T-?sm$mm2e a. za>&kn 

[0187] 027{C^Ut.X -f yjIz-f-ytefeWtX-f 
•yTSlO ~Xx-y7^12 i-C<^8ffltt. BlOfcOHTfr 

2Ao>«si*»iJ>iffiHi-s. ^r-/rsi2A-cji. fi^syig? 

12c ^ttfe^ii^^^^SaoB^-^SriEWS^ 
tto^ - WBii: KHrTZ b tfX'Z tXo fcr-^aS 

iafta5i2e o*j»^gfts. «-^5aa5i2c wiof 

[oi88] vsubituu z<r>xd %nmf 
-fim^xmi-hmmmxvtzm^mzftix 
m^zteHLx^h. LizW~>x. z^rtu-^-ysu 

[0189] ^y/i^f-ysuiCTti. 

LxzvMsirtmxvM^t'&is.Zitxm. *rftv- 

[ 0 1 9 0 ] Xf 7S13 "TO. 1)-7>-f->5UB2'e£ 
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^m^. titta. ®m^. mm^. twt&M 

[0191] ^yf^-^yS\mt. XfvTSU x&t> 
tit:K^^SM<7^m^i:JEm¥f^iz$m-th bbi> 

fc^. T&JfcF#W$mii. 026(b) cW>45- Kill 
10 £3-frTj!.*:ffig£i£C45- EH£$-frl>.rJ:fcJ:- 5 T0 
26(a) OA^ASXttEBtKLTti*. ^g^ii 

a. zemnsmt. wmcom&LimiZfToztt 
V7)i>-+>sw5Xit. zco&m 
»bmiii>m^&mtzwmmxmzftr>xiiim£ 

[0192] ±j£Ltz^y'tlr-1->SW5c0!m£'O\,rt: 
20 028*07 o-^ - h vtliWS „ 1f7*/l/-?-y 
suB5Jiir^£§BteLT^7xxy7^ifciItr. V 
yx^-yTSS5\Xi±. Z(Mm* fro ftt,ti 
ttW&T-fifiK -/ 7 r * * U 12flfct6ttS iiS . 
[0 193] ^(C^T-Xx-yTSSffiTii. /<»7r>« 
U12fW»6M«r-^i»»ajrfc*. ^fcxJf, CPU 

zfcmmizx-oxmrnf-? ^-ij^wmizm-t^m 

*Jff ^fiT H6*uttlsU(«y< -y y r * t y I2f2(c^$ 
as. 

[0194] »CtC-9-7'X7 1 -/73SB"CJ±. fflfSffiWJJia 
30 «12f3-CA>y7r^tyi2f2*>^^B^T-^Srfflv> 

hh^mmkm ttzttimzEtK&ssmnmmmm 

Z<^!!MizXr>X. 026(a) fc^UJti^tffi 

B^*i i mm^ztt^m^^z t im 

ma tx*th t . w/mmmmt. %« emmuz 
\£KX2®<r>m^iim-mzmmztihzt (ia 

[0195] ^iZ^yX7-yrSS54Xit. 

40 ss53£&^xjEjTm L mmzn*:mmT-?Z'<>yyT 

X* y 12f4(3Stt LT y ^-yfc#ffLT-9-7;P-^-y 

h. z<r>xo%m&x?wm^hz'tiizx*). mskti 
xmmmimMmMLKWfwmmzi!hftfm.<?> 

[0196] ^ms^fc^an-'N-^AS^B 

m^5aa?:®2<oiiis«?!. -tKbmnm&m th 

50 SU126 X. tzbtii. mmmiEthmiEm^ (tth 
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ftajfc«^vt±j£3-£Tt,J:v>. <IOffiEfI-fGh£fe 
JILTJiiTJLTk. B(*«m^BlO»ii§(SmJt^#cr) 

[0197] ClOJpfcBUl-fS.rfcfcJ:'). @tti§& 
ISBlOli, mm&g.cDm^<?>lilJ}1fflm£%&tki> 
tz^ a-j*X7 1 f\,ft:mitzlg£&t>tLhm:tm 

[0198] Zti£T<rMWfrt>Wt>fr% X o izfflm 10 
«§£aiO{J. JEKWFmzWmZSALtimvMm&tz 

j&wimw frustum* & dztizx^x. nt> 
yvmxxnmcotimmm:h<7>tz%*). zc?>& 

L*>L&a>'£>. @ttSf^Bl«#§®a511fcJ:tf 

x^&ff>T. wmm s m&®tm®mmzit'<x . * 

[0199] J^*A8&*m^t:mti&X-£i>ltt:§> 

m.<?fe7<iv9^\vtmwmmfxwm*h. * 
■r. m^m.\i.ftm&k LxmwTvxj* (0^ 
■T) *&&Lx\syxt^<nmgit&miU\\<v&&it 

3&3*lTVt*. ZZX\ §3^#2oco2«5&0*&3\ 

*m^h. 40 

[0200] £ia&7-fAr?CF0*&* 029(a) fci* 
-Tfe7 * ;k?CFl Ofeco^SSSIi. Gi fcR <ofe£ lfr 
fct^fcELfc^-tfAEBtrtS. 029(b) fc^rf 
fe7 -f /P?CF2 OfeOSSEBii, G 2 fcB <7>fe$- 1 fm 

fe£ELfc/N-;*AESfcrt*. Jtrfci.«". fe7-f/P* 
CFl fc**LTfe7-r/l^CF2 £fWl6]fclB3Se>y^ 
-f^LTftSD^fc-eSfc, 029(c) fcjjrffe7 -f/I^CF 
£s&gtcG xh7-f7HB^i^:K^->fc:-rsc:i;A{ 
•C^S. 50 
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[0201 ] tfc. m2(T>&7l)U?CF<Q®£. 029 
(d) fc^J?^^;fri>EStf>fe7-f;l/:?CFl £G CO 
feWTfliJSU fe7-r;k?CF2 <Dfe?>£ISIEBte, 0 
29(e)fc*-TJ:dWl fcB *>fe£ lfHsfc^SfcELfc 

*CF1 fc«LTfe7-<y^CF2 SfrfrflfclBSfc** 

%-f^XW^h^th. znm-SttftizX*). 332 

<?&7 -f ^cFfc^fc^r-w^-yirrs i fc^-c 

(029(f) £#88) . 
[0 20 2] *LT. 830fe7-<;k?CFUL f?i*Lfc 
?&l<r>&7 4lV9<r>&7 4iV9®\,®2*m^h (030 
(a), (b)£#{S) . m30)&7 < )U?mi&7 1 frfCF 
1. CF2WHS(^£^K-&$tfT!»D£fctf££fc 
fciO. 030(c) fc^v^AEB«V^->£Jgj£ 

[0203] &fc^#AEB£fflV^3«DG:)^COfe 

7 -fyky-co^^fiteov vegans. fe7-r;kr"CF 

tt. fe7-*;k?CFl, CF2, CF3 (031(a), (b), 

(c) £#»B) . 031(a). (b) n&yifrfCtl. CF2{±^ 

4. ft7 4A*CFl. CF2«, Hfe^Gi, GjfeKS^L-C 
V^S. 031(c) tf>fe7^;P^CF3 (i. fe7^;^ 

cf2 fc^tH#saw^*AEa!-cj>^i:ti>fc. a 

KtB*Eail^fc*)Sfe7<^CF2 t 

0. fe7<^^J±. 031(d) OHfeGi. Gj^^cSfcS? 
n&iE^F«Offi5i|i:031(e) ^SfeR. 

[0204] £tc. 032(a), (b), (c) <0j:dfc. fe7 
4)U?CF1. CF2, CF3 Srl^ t^-*Afia«0P8«fc:m 
"tS. ZiXhVfe? 1 CF2, CF3 ^il-f 

*IR,G,B £Ofo5p»^LTV^. fe7>f^CF2 (cMLT 

TMia^t>-fri, . C CO J: o Sia^-frS t fe7 
tt. fecOG fcBiafcfeR, B*«^£fc#f>iiSffi?!l£f^S 
^t^T&S (032(d)£#gs) . 
[0205] ClcOffifci^tfAEBfcfc^T -f-ix-fix 

33(a) <7)RGBB^^Ufrie33j;tf033(b) fc^rti ^ 
(CBGH^T t> VK3MX%> 3W&<D&7 *im.x 
#S. Z\eM\Z^ 033(b) C0DGM#^/i> L^Ti^r-fflSB 

mmmit. 033(c) cDs^^HA^rtt («) 

*lTV)ftffiX£fl)&*-&. SfflOfeGi, G 2 

*^#/i>iiSB^T-^?r«(cff3. gmizlt. tit 
Hi. 033(d) {cSctidtcfiiSBSG mjmzmtt 

&±Tfefr^)B^GiD. Gib. Gjl, G 2 R$rffl^&. 
Strli. vm^^BSr-^^fflv^tt^. iSSLom* 

[0206] 



(32) 
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[£14] 

G=(Gu+G2r)/2. 
G=(Gid+Gib)/2 

*S^JiO <r)gMft<m& K£fljWt * [Si 5] 

[02071 * 
G=K*(G2l+C2e)/2+(1-K)*(Gio-K;ib)/2 

[0208] Z\<r>iLotZ&7 4)V9Z&ftZ\b\iZl 
Os izttU* 033(b) <7)£olzs\^AJ>&m<?)&ii, 
Gi, Rmxhy4T,m*hy47Z£b£XjEJjm- 10 

stc-rst. feRB«rp-ygi9^>feG izmthm^ 

[0209] &(cyN^AKg£ffl^4«DG^<Ofe 
li. 034(a) ~(d) \iZ3fCf&y 4)V9m, CF2. CF3. C 

-yCfiGi#E§iVO>S. 034(b) <7>fe7-f;P 

*CF2 034(a) <Dfe7-Ol^CFl tf)B3tffifii:HS 

7-f/l^CFl t^fe-CKSirt-|»^W;2-C*LTV^. £ 20 
<7)i§3\ fe7 4;l^CF3 fcli. 034(c) {C«^-J:dtCfe 
7-rA-?CF2 t^t^-*ASa*9^$il.feR 
tlX^h. 034(d) <7)fe7^/P^CF4 tt. fe7-f 

J: ofcftS 034(e) fc^f-feGi. GaiJitf 

034(f) (CiKffeR, B<ttE#1&?ttOE#J#*ft.-?ftft 

[02 10] C:<7)J:ofc:«jft-ri.^i:fcJ:0. tfii&L*: 
3«*^CJt«5[LTeR,B <OfegfffiSS:©<-rS^i:*J 30 

7 4/l^££«ffij£t-$-&.ri:fc:J:'K ffiO^irtttfc. 
mh<oa«ffiS*^85t:=5r *) . JEUWmxlUf&.X'Z 

[0211] f5^Lfc+-CfeGi , <h£*ttSLTf£ 

[02i2] mzxm&wmmiwioiiffl itm 
fm%m&t<o* y-mtmwk'o^xmLizmwt 
h. z<mmkmitt<r>*y-mmmt. »±l^ 40 
wm<?)mizm&ci><?)X'b&. -swwc. ismm 
wmt. mm. s&fc *» &m?yr'<4 xx-m%z t 
im^nx^h. zzx\ ffltmmmiot*mt&i$ 
Mz^xum imm^ttt LxwLm'-mth . 
[0213] zcottmy-mmmit. ^m^m 
^dsmiz&^iitiM&mit. mimi<m&m 
tz : ¥ft%2Wc¥mft$:. Jttitf. mm -mtm 
do *totizm>zitz>mtmt. mtotmmun 

bom®, tzblii. JM«ll«>nt(z£Sn.«^ 
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- • (14a) 
• • (14b) 



(15) 



miz&yiwmmmb. mmm^ta^m 
m?t>mm&&b. mmntixvmm&giviiiji 
tzm^xmzm-i}y-m^>m%ubZffiz.x^&. 

[ 0 2 1 4 ] £ WWII. «St*>fe7 -f /P^CFtJ 

zv*y-mm&mt. m&itzmmxwnit: 
tmtni*$&mztixv*&. mz, &yj>i>?cF 
mmmizx *)mm\\mm^httt(r>x'. z 

[0215] ^aiafiiJi. smaucoa/jN^^ift^^ 

»ife7 * JWCMfflSW t> L4H=H)BLTfr 3 . «/Jn&- 
tf&^T'SiiSrlH&Afc^LTS^* J: 3 iz LX 

i>x\>\ zemmmbLxii. x-y #M:**L-eMi 
mtimMb. zmmbm&mtxmmnmmii: 

&&miz3mt&y'y?b. X^^s^-faM 

w&mftmmz>mm i mbzm\\ z\<r>y*>? 
\j,zmtm\*m*h. it&ssim. imzitxhm 

^X^MM^z^h X d izy Xs^i/T-frWrnZit 

Lxmmm. mm^mixvty-m^wmn 

bimLXuh. znZotzmfcthZbiizX*). &y 

4 )umco^izfBtt:miimm.mnz^hz t if 
x-%h. 

[ o 2 1 6 1 fe? ^ wmmma. m.<?>&y i >v? 
*im%£ o izy < wwiu&zBmm-^miWizWL 

Ittz&y 4 A*KMM b . H&£ HC>t>^>H 0 fcHIK 
Z*thmms®bLX<?)*:-9b. *-?<?ffl>ft*® 

mhmwmbim^h. &y 4 tu?wtw.m>y 4 
fumuwte. immb^ftvmt&'ixotzmizit 
hbx\>\ ziz. t-ftzjswfmitix^hmmt 
&y 4 )u?mm&<7)Fim&Mzwm ^iutman tsa 
-rs. mmrn. tibttf. mwrnzmmtuzmiL 
xR&bffimzitx^z. mfflmmt. -^mm 
nmmitt 3 i 3 nEjiKiifit&fc xxmrnrrzim 

[0217] gfP£feS5KHL fc *.fcf. SCSH y ^~ 
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s titoxmLtfmmibtih . zvxotzn^ti 

[02 18] 4MS^KK«$<t^ii:^<. #5 

[02i9] zmx. *mkrmmmmt5 xx/m 

mzmwLx$tztfr&£Zt>iz*')--m<vmkt:i>t: 20 
^tmtmmim&xvmn'iimm&m&iz^xm 

t. iK.. temizm^h? -f/l^ttHISfeR.G. B T 

[0220] znxozm&imnzixKfflmmm 30 

30K1OV *TB35~H58£#«B Lfr#f>2i 4 <OHJfcflj £|* 
mZtLX\*h. B(t#fi^M30ttt. #?-:m/I^C 

£*>«wai. m&it:®i(?>mtfL}:mtf)tzmti><7)X' 40 

[0221] m^35fflSS32c fctt, T-^S?»aB20 s 

axvTrt-rvfmsm tmthtix^h. t-9 
ftLfcmffiingmwmmt&m? (ccd > s-jb 
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[0222] T-^SI»j!!®aB20 fcJi. a35t^T«J: 
^'•y7TJ< ; EU320a. SSx-^mSSBZOb. a 
«c8ST-^#«a5320cfci^TP-yMSSm5320d 

flSfro**. A^r^tiwawi* b^-t-^rgb 

HS320dtttl&fCV^. 8gT-?fft£l&220Mi, rfr 

[0223] iSt^gT-*f&O320cli. »JSx-^ 
fm^bTffcSSftfcSgr- ? Y ^fflUt7^ >V? 
ym*ftOT4i'9)l>y 4)V9X-hh. Z<r>T4l??iV 

7 4>v9\iu-/*x7 4>v?x-. m*z%%m?m& 
l^hjs. rtfr-t>$imwmizm,xwmi:fT 0 1 1 

Z<m&. «i^gr-?ffrS;&220c<i. S^BSr- 

[0224] rU-y«SSS^320dfcl±, 035t^rT 
J: 0 tt^S^3200, G «ffg^3202fc<J:^B W 

T'*l>. R «fS®SSB3200. G «Sg^3202fcJ:t^ 
^gS^3204fc:tt. -efl-m-lSfflK^JgjBgT-? 

^-SH^r-^. -T=5:b*>R -f-?. B x- 

[0225] VMj^X|S322 (i, WaKS^il^RGB 

&22 \t. &M%!Miz£. nni&T-n iz^mm 

V\ fekT-?Cr=R-Yh. Cb=B-Yh$-4^ri.. tit. T 

mmizftt&i&ttziitsx 0 iz^ztvt:T4 ^9^7 4 

H'?X®fS.ZtlX^&. fcli, » 

z<o£oizffij8.ztix^z>. zcoffi&Mi. imtz>± 
d tf^-fcoismfczmhmtzmmitfm&th z 
tmwT. f®mmffi±®m%iz%&. z<t>* 
otzmfstt&ztizx*). T-?mm.m&3x> 
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[0226] mzmm^mm3mm^i,z^xm.m- (no) . xt? tsio tzm-?x. mftcomftzt* 

h. Btt»&gS30li. 037tcScfJ:-5(::;M >ya- Oii-r. fii*£irr-tSi§£ ( Yes ) „ HTfcJt 

**-hizft^XWtftf'h. Bftg&gS30tmS£& AT. £fcxli\ mSU4 »/*£*7fcL?iW££i»7 

WtimW&tfffbtl. Xx-y7"S10 fcjttr. [0231] &*CT-:?StgS!UIgR20 CDSSfftcowt 

[0227] y 7S10 T'fct SSL -tSri^tftteS HftS . x-?«g*!UI&320 Ji. @38fc7j^f7> 

^sKi&ft-^-tcK tximmnomm i zm&mixfi io -^ysuB6^ie(c«oTiw^ri». *r?)v 

o . £ <OSI*as 5 ft£:fi^fc:*t LT . X f >y 7^11 T -f-i'SUMk SUB9i5 J: tfSUBlO OtffclWFf h . 

(j. (WE) fmiif^-m^fsmmz^if -?>smx\im&t&&m?<r>imiz*tj&ix&L> 

£&SB2b . A/D £&3JB2b tt. Xf 77 «t 9»JgT-*liTfT&ttt*§£*L£ . ^y)V-^ysm 

S12 T^Sti^^Srr : J9>i>mn (^5:*>^ B TJi. ^tf>gj£$itf:*- KfcftoTfci£t£ J; d izM 

si2 tx-mmi. mv>t:mzmiLt:®fttmti>cr> mmmxonmT-ft&j&t&ttiitz. asr-* 

±T. Mi£U:J:dfc#fc. CCD 20 £OSi^3fi7t8jg(i^£Yh-C*H-. 

fdgfc/^7T^U32<)a#JflV^*U,. a>7t« f-VSUBlO Ji. BgT-^Yhfc.fct^tl&SftSG. R, B 

RGB ^tim<OB*r-^Sr»ST-^f^«gP320bt3 < k [0232] #-9"7;l^-f->SlJB8. SUB9ii«}:tfSUB10 <0 

V7]s-ynf3m&m2Mtzm&t&. z<v&. vr^ m&ttmtt. m^tiz^r^r^^^smizii^x 

-*>amizmb. -rrxrvrsswo x\±. t-r. vimmM^- 

[0228] v-7)i~i->smx&. mm&F&tzw K-cfcs^t' o t>*mmi7 o . asHuit-Ffltfte- 

f&T-^SfcSJ&T-^Y (041$-#S3) ^#«^ (Yes ) . S39cW7Xx /7SS802 fcjttf. * 

cot:!sb&7 < W(?>mttz>&£w<r>&£m-hwm j r - vtffijmm^- vx^^ti^ (n 0 ) , «^fb 

-^^OliTOEI^ff 3 (038£#»&) . -KDffiiiaBUI 30 ZftlXmto<7>V7X7-y7SSm KJitf. 

fci 0Bm^«ctm-SRGB<OB*T-^ . [0233] &fcr?7*;*T 7SS802 "C«. m>ttm& 

T-*fMS5320b x «^BJST-^#«^320c^J:lXr (Yes ) . -fyXy-yTSSSOS tJttr. 4?t, ^>«I3 

V->-«SS^a5320d3!)5>a»aM^$-li-S. 4y£;**utB 55S^ffi?^Vx^- (No) . ^7C OtLX^rxy- 

mr-fli. TU-yffl^m&&m*ti>-?hV7X® -/7SS808 tcjttf. V7X"r v7SSm Xii. tt&mM 

[0229] &fc^://P--?->SUB7T\ ft|&$iutRGB [0234 J fc Z*>X. l^lfz^yx^r y 7SS804 T 

Ct, CkO&iL :t«$n/c#T-^fc*«-^j^0Ktj as. ^ coxmzft oiz^tzn ams3i^cD ^^-^* 

■fctflSSr-^Y £.m-hT>*-+*m&kfio. Zti 40 *yiW*3|^(a) fc^-J:3{c2»5cE|i]$n-CV^ 

<^><0«iaS:ffovMI^^SS322 . TVf-x'JT^y^ CC1T% ^^m^mmb LX<0&Mi 

bfflmmmizm^tix^mfiLTfttithztifi m^mma. zmxi&MgmTkMi&t&Mmit. 

xz h . imxm ix^h . wmizw&T-w \t. mmr- 

[0230] mhtvtzn&T-w , fen-r-^Cr, o, ^b^t-^r. B^fflv^r (o. who.sb) xn&x 

tt. a35tcH^LTVv5:^*{^a^»ffijgS!iag|5fc^ ttfmtlX^h. d^©^tB^T-^G tt. 

-f . &f&Xli. mmtcW&T-fim 4»JSx-^ fc LTSi>iiS (BSr-^G= 

t izX 0 . -IsV^cr^BS^eiSr 8Sr-^ ) . £iz. B#r-^R. B{ciS»gr-^ 

s«-c#s. XT-/7S14 xa. mmT-fizsmwm 14. ii&t«.S3K*7-<7)aafc:*ti5-ri.fe&«G -c=5:<r/ 

£ISbTffi*8*£»^$-l^^M*lL 50 B KtHi. 042(a) <0B*r-^fe2 
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mtimt&mmT-w <04w%. i-^h*>mmr- 

*Bo2, Bio, Bm, bzZm^X * 
Y:i=Rj2/2+(Boi+B20+Bj4 +B4i)/8 

m&f-wu a. mmr-nu bt<omwtzimt 

Yi 4 =B2 4 /2+ (do 4 +Rj 2 +R: 6 +«4 4 ) /8 

x2=8 Tm^mtftfmgmm^m&jmixmb 
m.r-n #$abtoix\*. zc»£otzLx&t>ti 

tcm:. 042(b) &rc$n&^-9<r>im&.<r>n9-y 

[0237] 'Aiz-trxT-yrssm xii. z&mtm 

ARSl= IR00-R44 I 
ARSr= IR04-R40 I 

(S ) crmfttf-S.®*) b **W>fc* IZbZ^LX^ 
h. 042(a) coK9d $rR^-^|6itc45* EWg^-^rJ© 

^ABSLtflRSR^>«S-ffl^T$<c>tCffll9tf (ARSt-ARS 

r ) . (arsr-arsl ) tfn&ztih. 

[0240] KI,Z*)-7Xt- v TSS814 X\t. Miti Lfcffl 

pre (arsi-arsr ) tmi^m^tvzmjzcrfflizmm 30 

fiJOiOtfflSa^t'V^^ (Yes ) . ARSr <Otf#fc 

Y22=R22/2+(R00+R44)/4 

[0242] Tii. StiiUrfflRtt 

(arsr-arsl ) kim<vm : mmm*)i>wffitf* 
z^tz (Yes ) . iEm>^iztsm¥S)htwiix 

■9-yxr-/7^S820 izMts. £fc. ±3£llz3&Wmtz 
&tt&Vtfc* (fflRfi (ARSr-ARSl ) <J0) (No) . 

Y22=R22/2+fll04+R40)/4 



* [0235] 
[&16] 



JSSR22, R26, R44£JJ|VVC 

[0236] 
[817] 
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(16) 



(17) 



(Yes) .'t/Xf7 7SS810 £jttf. ^>jQU9 
£figW8|g£$£TfT;b&^i:-r$i:# (No) . -r/x 

[0 238] ££T. ■t7x c rv7SS&lO Tit. iffir 

-?<r>n.ia£nd. Mibtzm^&wmT-fizit. im 
mt<ommT-?<o& t R&<onmr-? &m^t> . it 

22 <0*§£, ^H<OB*r-^Roo. R44. Ro4, Ifcofcffl 

[02393 
HS18] 

• • • (18) 

• • ■ (19) 

fcTv^dfcfcSBH-s. ztiizx*). *®#>i}mzm 

ra*«i>&tMBrL-C^XT x7^S816 fcjttf. tit. 
±&Lti3iti-#mKiZtvti:^tZ (fflUffl (ARS.-ARS 
r ) <J0) (No) , ^<7>ffr^t>B£lc^&&i&6ffl 
MWc^b LXVfXTvTSSm izmti. 
TSS816 <I?)1§£\ »Jg-f-^Y22 # 
[0241] 
[»19] 

• • • (20) 

fAr-vTSSm fcJStr. U-7'XT-y7'SS820 TJi, -T 

»ST-^Y22 # 

[0243] 
[»20] 



0 <0»^r-^fiLtiJftti. «^F0 £*LTB410?7 
X-T-/7SS824 fcjltr. 

[0244] ijCfcr^XT^ 7SS822 "Ctt. Wz^VcM 

te.ttmmmmT-fefebmz^x^&.tibi * 

AGSl= I Gi 1-G33 I 
AGSr= I C13-G31 I 

^AGSifcAGSR<0«$-fflV^T$^tCfflPltl (AGSt-AGS 

r ) , (agsr-agsi ) t^aj^ns. zco*m& 



• • • (21) 

40* tf. feG tm^XtiMT-fi&lUI-Z. tiMr-fto 
S ii. izbUi. -e^^aST-^^22 
Jt$r-?AGS li N ^HOB^r-^Gn, G33, G13, G 
3i?rfflv^T, 
[0245] 
[»21] 

••• (22) 

• • • (23) 

S-^-LT04OcW7'Xx !' 7^5826 fcjitr. 
[0246] dUZV7XTv7SSa26 SLJiJL^ffl 

bm (agsl-agsr ) b. Kbx.&. mtiizm-t^tuzm 
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«<OW»SittJ0a iOtfflWfi^^^t^ (Yes 

^>*|6]tfflR* { i>l»tWBtLT-9-yXT>yrsS828 (C 
mts. it:. J^Lfc3H*#Sf£3ii&v^# (ffiUfi 

(AGSi-AGSr ) <JOa ) (No) , £^jfc*tStH*t=*t* 
Yiz=R22/2+(GinCb3)/4 

[0248] t/Xf y 7*SS830 Tli. MiH LfcfflKfi 10 
(AGSr-AGSl ) tSr^OW^^IttJOa J: 0 

(Yes ) , &^>*|6]fcffil3*5&Si:WiBrL 
•C?7XT>y7SS832 fciitf. a*:. l&Ltctktt-iffix 

Y22=R22/2+(Gl3+G3l)/4 

1>>t>nt>tlt>. it:. »Sr-^Y22 ii. ^(21)-Ct>J: 
V*. t/Xf y 7SS828fc I^Xf »y 7SS832 tf>»Jgr 
-*»amL Sr^-LTB41cO-9-yXx-yTSS 

824 tattr. 

[0 2 5 0] fcd-VC, ^^f-yrsS806 fciiVvCfg 
%Wkm>*m*mA,tzi§&. ^yXx«y7SS812 t3i 20 

AG= I Gn+G33-(Gi3-»€3i) I 

xm#* feB w^-t^Hwasx-^G A»£>gaj-t 
s. -rto^ajtio. 

5. .T<DStg<0&. ^Xx y7^S834 (Cjttr. 
[0252] tyXf77SS834 Tli. *t^H*T- 

^^^T^>fciffifftSB#T-^tfflB| (iT&fc 30 

ffl£^«fcLT^CJl;!pJS£$*rO>S. lt*& 
T-^/«*q9J^ijlMJltUifc:^^fc^ (Yes ) % V 
T'X-f y 7"SS836 IZMtt. it:. iffir-9l>GtfW%M 
9BJU9&*£»2:& (No) . £tfLTB40 
WTlXrri 7*SS808 fcjfttr. 
[0253] ifyXT-y7^S836 Ttt. it&T-?AGtf> 
»ajfcfflv^4o<0B^r-^G fcTOL-OWR*-* 
Y JrSaj-TS. f&£ttfiOB*£ttLTliSt08IB**>fg 

%mm>i>fo£mztit:wmtfttmiT\.^frt^o 40 

fflSfciO. *J«3r<fc<>. 043(a) ~(f) <r>6>*?-> 

6. fcfc*.»f, B*t-^R=R2 2 fcttLTWMSft*.! 
fcfc**. td^T. HBWfc, 043(a) ~(f) <F>m. 

mtm!to%^m^®£\i&&fi%&Lx ti a 

ABRv= I B02-B42 I 
ABRh= IB20-B24 I 
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*?h£mtt®tf%^tm'fcLXi)-7x ; rv7SSS30 t 

mti. <r~7*T«? rss828 -c.*. isg-f-? 

Y22 # 

[0247] 
[&22] 



• • • (24) 
(fflUfi (AGSr-AGSl ) <J0a ) (No) 

- £^J^£BfSHe^£:£l^fflli**5rV>fc LT 

[0249] 
[82 3] 

• • • (25) 

*i&m£&i-ttmcvmm c r-? z *>c>tz lx zwjmn 
Mmr-?#t'nijtoizmmLx^z>i>*mfflizm^ 

£. t:t£K. Z<r)ft%.<rmm"r-?mi2 <7)t%&. it 
titr-fUM. SHcOB^T-^Gn, G13, G31, Gssfc 

m^x. 

[0251] 
[824] 

• • • (26) 

AB&-r&#B*T-?B=B24 ^LTt>-9-^Xx-y7SS81 
4 —SS820 . SS82-SS832 tiXX/SSm *^SS836 fcH 

[0254] t/'Xfy 7^5836 tO^Oft. «^fD 
£^LT04i<oir:7;*x-y:/ss824£iitr. iiifcj: 
0, -^)^>J!«l*^Tt-6. ^Xx-yTSS834 T 
^46««li&tf^^ (No) , ^^LT^ 
Xf--/7SS808 tCJitf. .KWT'Xx-yrttK. ff^Jt 
aB^fc**^-**^ • fiitt*[6]£7)ffil§^ilfc«t3tx 
-9-^Xx-y7*SS808 -Ci±ttTO&»l£-*- 

&7<)V9) (D&^&mizmLxmftft. -r**>*>* 
¥ ■ mjjft<7)nm£nom&<om%x'$>&. z.<rm%. 

Srffpfc^ (Yes) . y-7XT>y7SS83S izMts. Z<0 
m.iL%^b* (No) . SS^FB ^^LT^yxx-y 
7^S804 fcjitr. 

[0255] ^rxy-y 75S838 Ttt. ltKT-^«r» 
aj-TS. ^ClT't > BST-^R=R22(C^&-^$-W 

thw4. zemmx-immT-fMn tz#t&m 

WjfWttMr-fbm fc*¥^|6KOU3Kr-^ABRa 5- 
SfflfcEBStiTv^te-^rofeOB^r-^. Itc 
i?^>B#T-^B $:fflV^T^(27). ^(28) 
[0256] 
[&2 5] 

• ■ (27) 

• • • (28) 
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m^XZt>£ttm% (ABRb-ABRv ) . (ABRw-ABRh ) 

[0257] -rrzTvTss&io x-a. ngKommr- 

9 m B t UMr—rmv cmifm^m^ fcltfc**io 

Y22=R22/2+(B02+Bl2)/4 

t-?\ e&ti&mLtcitntfi-KLTmmw tit 

LXm\m~? XTy7SSS2A t3ttf. 

[0260] duzvrxf- -/ rssm -m. minwm 

- ? ABRv fc HjKr - 9 ABRh 03H*ep|£gip«J2b feLhfc 

(Yes ) . *.*mmtfh&tW£Lx j r7xxz) 

Y22=R22/2+(B20+B24)/4 

LXVfXT-yTSSm izmts. 
[0263] <RC^yXx V 7SS848 Tii. t £ti % 

ftmtMMmx'f>&&i commtzm-hmmfof^ com 

fflW<V&& coMm<V't>£&WlzRZtiX^Z><r>T. -Tf 
Xf -/ 7-SS840, SS844fcfcttl>BSia?>ffifS#MV>. t" 

saari6]tt>v^T. BSR22 - mm 
B02 . BSR22 - BSB42 Bm2-BSB42 

<0E8Te*S. £<DHfiMi. ffc£*t£BSfc*¥;fr|Sijfc: 
&St&BS£fciHvci>m;t.&. Lt^t. tatit 
■ SiS*|6j^fflTO^fclt^T J; ( 

* com^m&tzttt&wicttmmff&L 
wmmxfifrti&zttmh. zmmmzffom 

(Yes ) . -9-yXT yrSS850 fcjitt. tit. .TOffl* 
ACRv= I B02-R I ♦ I B42-R I 
ACRh= I B20-R I + I B24-R I 

Jttr. Zcomr-fZm^&ZtizX*) . -fcO-JIB 
Sr-^<OSSI5r^Jfi*NR(7)BST-^ fcifi^HTfflW 
mtf$.tbbtlhZ.t\z+£h<r)X', 5fe^^T-yTSS84 
0 -SS846 0>3Mt"Ctf)fflWtt5&D8BJ: 0 i&uSSfflfc 

^XT y7SS852 fcittf. 
[0266] -t^Xx yrsS852 **£?>BSt- 

?mA,x-mmzmthWfkr-9&m it%*> 
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*Z^k* (Yes ) . SttfflS^A&fc^LT^Xr 
■y7"SS842 fcjitf. it^T-^OH(ABRH-ABRv) 

#f«*fsfiJ2a «tot/h?^fc^ (No) . mmafflj* 

[0 2 5 8] ?7Xtv 7SS842 «Htf>*l>i:H 

B#r-*Bo2, btZm^XU&.T-W fcgifrf 

[0259] 
[&2 6] 

• • • (29) 

IZMti. Jt»T-^<OS(ABRv-AB 

rb) tm%mmmJ2b iow^i (no) . 

[0261] -trxr -/7SS846 Tli. fflK<0*S k L 
TBSx-*B 20 . BuZm^Xffl&T-n ZMiii-t 
h. Z<7i®£. 8Sr-^Y22 {i. 
[0262] 
[S27] 

■ • • (30) 

*Wfl££tri*5TVtf§£ (No) % fti^Ffi t^LT^X 
X~y7SS804 fcjttf. 3t<OflWPffiJ2k^ 
^SW^ipfiJZa, J2bc0V>T<X<0^^S|7t3'd:*^ 

[0264] V7X7- v TSS850 MlfKMrr-? 

mmf.-r&ztiz£ mmjj^iaxx/^ijpuzm- 
miz&ztiz. m^ffy^tmmizmmr-^n tz 

Rv kTk^rfiicolfcKT-^ACRH^^HfcffiaSixT^* 
ia-^fecoBSr-^. i-^*>^B«T-^B ^ffl 
V^T. 5«(31h 5S(32) 
[0265] 
[»28] 

• • • (31) 

• • • (32) 

40A^H«J3li. *TkSEfflfcJ3a. abk^»tTt)«k 

«BCLhfc**V^* (Yes ) , SttfflW^*>*t«^ 
LTD-^t x7^S854 KJttf. itMlT-ficm 
(ACRh-ACRv) *qai»i6eJ3«l:0t»/h$^k^ (No) . 

mwmm^j:^t^.Lx^rxTyyss&56 tzmtt. 

[0267] D-rXr-/7SS854 Tt±. m^L^T'X 

dlfi[fc:li^(29)*«fflv^*i&. tt:. V7Xt-v7SSS5 
6 tJilWB^r-^ ^8^CT*^{ia^l»BS 
r-^fcfflW (-r3rfc*». ^fflU) mhfrt'ii)*) 



30 
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[02 68] -9-yxx-y7SS856 fcfcWC. OMtr-9 
(^(ACRv-ACKb) *qa]^PfiJ3Ja±<Of:^ (Yes ) . 

824 tzMtl. 1f7'X7 i >/7SS856 Titl^T-*?) 
H(ACRv-ACRh) ^f^^ttJ3J:0/h3V^# (No) . 

wttm&%^tw%Lxmwtw tD-Lxmw-tr 

6) izi m&vMmr—? t %W0i> o -tfcofeoBS 

{sgtesurt-csgr-^Y srjrajLT^*. -rogaj 

ft. D":/XryTSS824 fcljfttt. 
[0269] t/Xf y 7SS824 Ttt. tf«<0l*gT 

6. ^^yhfi^S^^OitiO/hS^ttcot^ (N 
o) . it:W&fi£7lX\,^tWfct&. Z\<m 
»Sr-^Y ^ftttJJaaSr^fF £:frLT039tf> 

a^Ojg-r. ttz. **»hmfi&ftm?0>8uz-$i. 
tfzt* (Yes ) % *»fcy*->i£Wr3*4. 

42(b) coidfctW&ttcog^^i^llfrrsfiSfc:^-* 

Yh(o)=ko*dn(o)+ki*(d(i)+ d(-i))+k2*(d„(-2)-»dn(2)+k3*(d(-3)+d(3)) 
+k4*(di,(-4)^n(4))+"-kii*(d n (- n )+d n ( n )) - - ■ (33) 
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[0 270] t^T. 043i>Jl*044£^-f <t d&fe 

B02. B 20 . B24. Bufr6JRM-4»a* 

[0271] K\zV7>\^*>sm<7y§m*WLm-h 
(046£#!S) . ^^sUB9<DSrf^i. fir&LJt 

J: ofc:S«»ST-^^S320c<OT-f 5/**7 -f/ky- 

i V9>V~7 < )V9<mWQhhxi-nxy i iV99mi 

is&LXT—rimzm . zcom&iis&izmnz 
m7xi>mEt&&m=Fiz*tis-t&wm<ii-3) . 

d(-n. d(», d (3 )»i|§KT^L. 

£$t)£f~&B3&ln(-4). dn(-2), dn(0). dn(2). dn(4) 

tHi. 047(a) t^-rio(cHf|dn(o) £*¥:fr|6jfc 

h. k 2 . k3, k4.---.k„ fctTfia-fl.f:, WAfi»» 
attWKr-^Yhco) #5t(33) 
[0272] 
[»29] 



20 



(a) fr£>B)tea*5:J:dfc:. -b*o<7)T-^*^t5fc:AS^ 
*C\ ffiS»i2<gfc^S. £©Wf3«i, 047(a) CfcttS 

Cl«0(fiC0ffl^t^WB^dn(-4) , dn(-2), dn<2), dn(4) 

izntxh^xit^h. z\tit>cr>ffigmmtfmtihz 

ttzX*). EmtiZ!MtmT-Mhi-*). Yhc-2), 
Yh(2). Ybii)tffit>tll (047(b) . 

[0273] tti. mmjjfaizm,xi>v-JK7 hju 
9 9m *mm%.T- 9 fttfimzocXT < ^9/uy * >v 40 

o TlEffi^tS^tcitiE-r S B^)t- ftfffiSZ tiX 
\.^h<DX. B^r-^fiSfcAoTV^. Lfc^t, 

St- ^ ^ 042(b) (c* Lfc i d fc^WESTfE-t b . 
048tc^tJ: 3 K^«B£»?rirtr»gx-^Yh*^ri£$ 

^xmm&T-ftBf*. 

[0274] mzy~7)V-1~l<<StoV> 0)®fttZ*O^Xm%5O 



XWfh. ^;P-t>SUB10 036t^r«J:atTV 

-^ssmB^-ctT^iis. 7-i/-yafaggase32 

Yh t Z<m%&mrr-Wy> fc*ti5 L^Si^t^<Ofe<7)B 

mr-?#*ti?ti<omn.tm&izmi2tLX^&. s 

^Sr-^YhJi. 036*^BB^»*«3r«tdfe:R ffifSS^ 
&3200. G ffifaSMS3202. j3«ttXB MSSTO204(C 

^s-fflv^fest-eti-eno^s^^B^tcijjt 

rssioo •CSfiJfcfird. zwtZ. mo^m-XoizM 
OBSr-^WLTWfrtf^ feG fcS^Sfe^B^ 



1 
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*JHwos»-f£. tit msmLT$>immm<r> 
b*t-*&i <omsit. m-cowm^-wmmiz 

[0276] 



[0275] Z<r)m&£gfomiZWyOlZ*t. BOO" 
9— ytfifrfX 0 iZ. <5SBSGii.Gi4, Gi6, G21 — G 

j 6 <o-ff. Ga:, G34, G36 zmm-&Hr&. Wffimii 

W&th4~i-?o<r)WmT-9h\, G13. G31. G33^B 
^r-^Gi3. Gi5, G33, G869^fflv^. it:, mmiz [830] 

G2i=(Gn4G3i)/2-(Ybit+Yh3i)/2+Yh2i • ■ • (34) 

23 zfflst&zttfx'zz. tt:. mmmit <m 10 [0277 3 
mt. m-<wfi3&cr>2r><Dmm£*iib-?&mtfT-fi [»3ii 

Gi2=(Gii*Gi3)/2-(Yhn+Yhi3)/2+Yhi2 • ■ • (35) 

32 tfflSt&ZttfX'Zh. *LX. A-yf-wmm, [0278] 
T-^Gn, Gi3. G3i, toz<r)*i(>\Z.\m$hWmrr-? [»3 2] 

G22 M. C:ix/J>4o<ofi[SoB*7 r -^fcJ:tm^BSA 

G22=(Gll+Gl34G31+G33)/4-(YhlH-Yhl3+Yh31+Yh33)/4+Yh22 - - (36) 



(SSH^G 

5, Gl5. 



23 ^as-r^ta^s. b*t-^gi 

G33, G35 Sr 4o^-fi(0f-?k «W5r LX 

-rc»cB^r-^G23 »±saj?itTv^c7)T. 

B5£r-:?Gt4, G34. G25 £gamuf«fcv\ ZffMM 
tmmLftoZtlzX*). BSt-^g <nr\s-vm 

mfttfL-fh. fc>t*u 7v- ymmommt. z<r> 

#«fcLTf££LTiKfcJ:o„ it:. £2&BiB£#Jg 

(ox-n&L%<xi>mh%\,\ 

[0279] ^C^f-^R emSiitVT'Xf- y 7SSA30 



20 «aj$nfcB*r-^fc:it*5f hWm±. flSWXESIS 

9r iztsiizmmmmT-fi*. 051^-ridtR 

00. R04. R22, R26, R40, R44L*» : 5rV'»„ ,I<7>i§£\ V 
T^T-yTSSKE ffilS^tftfKSBStttLTS* 
tf>fcgS«!LTV^B^x-^ t Z <0f2Bfc»J5f S048 

ti. B*r-*Roo, R22^^lXtCffi^HJS7 r -^Yhoo. 
Yh22tJj:lfYhu5rfflv^T. 
[0280] 
[S3 3] 



Rii=(Roo+R22)/2-(Yhoo+Yb22)/2+YMi 



(37) 



fcJ:-5T»tiS$ii5„ mmiz. (£&B^Ri 3 . R31, R33 

i&Q7)tmim®tzt>hzti?tiwmT-m<. r 

22. BSX-^R40. R22fcJ:l^B»T-^R44 . R22& 

m-t& t . mmrmmmizi: vmsm^ 5 , rs 5 t 

[0281] d:tzV-7X7-'/7SSm Tit. -of}«tl 



♦^x</TSS102 T»tfi$^B^K:ioTH*^B 

mtmmmowmt u m3izmixn&ztit:zti 

m^xmffiW£&fi 0 . tettlf. B«r-^R24 

15. R33, R35<^a<Or-^S-fflV^T. 5$(38) 
[0282] 
[R34] 



R24 = (Rl3+Rl5+R33+ft35)/4-(Yhl3+Yhl5+Yh33+Yh35)/4+Yh24 



(38) 



fc«t-?T«aj$tl&. 5S(38)fcfflUSB£T-*fc|E^ 
m-ZtizX^X. S53t^-tJ:pfc:B«T-^Ro2. R 

20, R42 mhtih. wmtht. msm.<mn^ 
MJtm. msiz&mt&mmT-tittKxmizim 
tx^z. 

[0283] WZ*r~fXrf v 7"SS106 Xlt. ZtliTiZ * 



rt. mmtMi<rtemizKix±TtEti£tisti>wmT 

-?frt>nmfto . t:bt«. B*r-^Ri2 *4>4> 

&T-fzm^x. 5»:(39) 

[0284] 
[S3 5] 



Ri2=(R02+Rii+fii3+R22)/4-(Yb02+Ybii+Yhi3+Yh22)/4+Ybi2 • • • (39) 
BSt-^Rm. R32.R34 it. S(38)fcfflV^BS S$50 053cO*rffltB**^LTV^t, B 
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1 0 2 8 5 ] Zti. mu&ZtX d £EfflS5fc:.i*li§ia * fc . «SB^)B^r-^Roi »i. 

(^mmmm-yxiio^T. zff>tmmmizntx [0286] 

EfflfcBO. ^txtf3ooS^ii,ffii©rsJ:ofcL* IS36] 

Roi=(Roo+Ro2+Rn)/3-(Yhoo+Yhot+Yhu)/3+Yhoi • • • (40) 

?Ro3. Ros. Rio, Rso.Ru. R43. R45 tfliigSitS. Ztl&ftmWft!>>t>, 051tf)B^T-:J'R ("t3r 

mmimmT-?*. tzmtt-rv-^mm^ima h*>. m ufa^m^&frnzisy y utK»:*r> 
&m>. x\^h. z\<7)z\tfrt>. ztiix-iH&D^mzx'o 

[0287] mmmr-w izm-hmmm&vy 10 ^rnm Lxwrnm^wm-h^. ^n^nxmo 
^r-y rssio8, ssno, ssii2 x-ffhtiz. ^zrxy-y m^^vxh^mx-^mmr-^ffym^mffm^^ 

7SS108, SS110. SS112 »i. B3i-f-*B c tatlWLfcB^-Cgaii&tTd fc «tv\ fcfc;tfcf. B 

*»afcil^±T^^4H^fcJ:54^W«{!ia-C fcS&U B^r-^Roo, R3itf>fiMB8ffi$-Bi?lT-? 

iit^<0«^8ffil«. Ig&LfcBSr-^R <rM B02. BsstcLT 

( » y TSS102. SS104, SS106 [0288] 

) fcWIl/O**. Ztili. H51<OB^x-^R fc05 [&3 7] 

Bll < 2=(Boo*2*B22*2)/2-(YhOO«2+Yh22»2)/2+Yhll«2 

Bl3=(B02+B24)/2-(Yh0 2+Yh24)/4+Yhl3 • • - (41) 

B3l4 2 = (B22*2+B40*2)/2-(Yb22*2+Yh40*2)/4+Yh31*2 

B33=(B24+B42)/2-(Yh24+Yh42)/4+Yh33 • • • (42) 

*f-^<m^m^\,z^nhnm^ifi2x*)>b^-& titm. b*t-*bh «. 
mx&MmT-feffimmtfi o^tua. mmf- i o 2 8 9 ] 

*R<>4, R22£fflWCB*r-?Ri3 £gtfVrSIS&£-ffl* [S3 8] 

Bl3-2 = (Bo4-2«22-2)/2-(Yh04-2+Yh22-2)/2+Yhl3-2 

Bn=(Bo2+B2o)/2-(Yh02+Yb2o)/4+Yhu • • • (43) 

frh'&t>tlh. f6^(38)~^(40)fciJV^ffel^ai<OW ASJ:3£&£. B^G OgffimmUt. ♦50rfs/4T7fc¥ 
flbPftftLTVii. Clco^taSLT-9-^x-/TSS 30 1Ifot5£VmWJjft<?>m$®[Mt:m'>X^&. w&sm 

no, ssii2tisra«s$-firdt. b«x-^b izmtz tz£<o&t>to:mmm^ii. mm, wi-k*. 

V~7Xt -y TSS114 IzmtS. [ 0 2 9 2 ] #^^JS8[S8S«fcOVVt057 

[0290] ?7X?<9r75S114 THU 7V->1g|gg 057Offil»i. *?tt\iHC0gf3ffi& 

ia^#fe*fc:-r^T*!fTLfe*^-3*HOfl^5-fTd. - SWUrClBtttt. (I^U'W&SbTV^. 057(a) com 

mfwmtfztmjLxi^tz (m s ^rb«. bsrb<^i®^$-x^ ^'^/i^iL^ig^ 

7-ssioo izmixtmzm&t. #feftcr<o #£hl-o>s. 057(b) cvmummm^iz. mm 

mMm£&z\%ixi>i\.\ ttz. --^wmtmrr &7-?i$&m2Qcxtt&ztifr'r-?izi(tLxm^t 

Lizt* (Yes ) . u^-yfc»frrs. zcomm. Lxx-td%£<?y%m:$i\,x^h. zcom^immmt 

V7fr-^>s\M(?>9mtrm7l,. ^-/A—f-ysmuz 40 ffloiiIr^8aa3&Jfs/2t7)i£^t:rj:oTv^. 7U-yf 
atf. l§BmB20dT1i. 057(a) *>J:tf057(b) ££j£Lfc 

[0291] zzx\ ^y^~^->smco9mizx tHt^jiiaA^ni.cifcfci 1 ?. 057(c) tc^rr 

^■f. «tt»i*¥*l6j^«9a« (ft) -CSflttliStt^ pfcLT^tixSRGB ^-tL-e^rw-^BSSrs^ 

ftofimm (f» ) tj>i>. 056<o^^AES(cfc(t ««>T-*fci/cn*. 

SSS^^S^k*^. tUK:«T\ jiPO^tc^StcR/ [0293] ^(cD-r;P-f-ysuB7<oiM^^058i&fflv^ 

B ^Aii^bS^^-yCE^^Hfttc J: OUSRB^) XWm-& . t/Af -/ 7^S70"C«. (I^BUlS32c 

Cl^tcWLT. B^G Ji v B#1*^>L ^{li^^^utRGB f-^^fflv^7h 

i'kA,ti4nmX'Zh74T/ty->izmZtvrzc:tiz Vfxm&XIffo. dcovhD^^saafclDaSr 

J: l )^«aS* { S< . B*R/B coffim[tf&m?il l z%ttLii<% -?H , feHr-^(R-Y), (B-Y)*i^$iiS. .rco® 
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feHr-^«^(R-if)=Cr. (B-Y)=Cb#*#£>*i&. j&SHyifcffd^ *^ita • m$w&m<n%* 

mt. m&>Tt*-i-\wm%&x> x-fthnx^h. z m&m^&zmix^&vM. fflw&ajo&gi^gfg 

toft. U^-yfcJl*. -r/;P-f-ysuB7£*rrLT@ io LTv^*^T*S. -9-y;p-f-ysu 

[02 94] CicoJ:3fc:maL7t5aa^ffd^tfcJ:-5 7-^&m^Hzmt^1vfzm»1j^<mmo^m<7) 

tvxzh. [0298] m»mm. ztit t^hssuu ixmrn 

[0295] zwwmmiWMi. ^wr^izh^m ti*frffi&L*:ffo k&<.xztitf. mm.mmz<m 

5&o*§3+:ov vc mmti . zzx. mtm&aitth *\ x.y r^ux^snzx^m^ms^Ui. mds mem 

9X***im* tm%fo?2&jiB3t2tiz> ttt> mmrzmmitimm&xx < rn^nx m . z<r> 

•&irfr^iefc-^r«02^7aE5i|$^§31^^t<a^ SOT. £ii^OftlftSfL«flHR»18Mt-ClVft»i 

2»5ES5i)$n^S3t*^^lE-r«.«(i?^F3rg«BD ktbXfrt>m*Tamt&iv£. *Wkm»hkJ:\\ 

wktchtimttox^h. ze>xo%m&£$>& 30 [0299] wmmaBoammi. ?4i?fA>x+ 

%h*>mm. »^&mM2tifznmmt>ti&. #mz^m&£vm&&*ftLxmmLx&t>titM 

[0296] &ti. fflbmmmxmmddr&tm^ m^-ft tziiznwm'r-ftfSMZtifzsmmm* 

xt>jL\\ ®mmiW3Mzti^xm*Timt:fiom®. t>vmLT-* *&tzmmm&<v&m.%iz£ 9 as 

ixnmi&i*. WMft-m-rxvimw&mzithft f-^^aL^ffdmm^mizmmtxtx^. & 

<m (H^hf) b. -«3t^fcS3tS^* { 2»^E tz. B«r-?tt. ilflfc.fc'm&Sfi.TkJ:^. ceo 

mmt . z(om}^^w^m^mm\zhtzr>x^ 40 [0300] c:^Taa^)2ijc7£ffist7ts^ j ? 

BW<0^«rff^|6lfcJ:^^[6lfe:^e-/^-ro-f^ mimtmfSL&XV*(0®ft£.^XBffllXZ1z. b 

ltzm&ifflt>tl&£oizlX^&. Z(#§r&i,®teZ Z*>T* C l£m%&m.W->b^o&7 

[0 2 9 7] fcd^-C, *HBB<^c«48~54fc:«J: Offl ■f^L^SrV^G Xh9-f7MS5**tt/^->T*Ml 

£$n^BHMMtiaBi. m&Lizmm%ft> lsg fcSffift^Kfi^saa^itL^^^^-r s t . m 



(42) $3112000-1 84386 

81 82 

(cut dvz&ztimh. g xYy47w%&mrt v&wmmiW£n vc mim<r7)v-i- >sm&& 

mmmmQtmi®fS.tz%&. zcot:^ mm%m h<wm<?>&. -tr^-^-ysuBio ^trdftbot-rr 

to3on xftwwfflmmsmiztivhmfflit l T-r^xxn^tiz . -rrtp-f-ysuraTti* t 

TfcL M^«StSS32c <^gT-?fmS8320b#|g3gi 10 tf. SJBflUSSrfrda**: dA*5rfc' Oj: 3 ItW&RJESii 

£EMt- *f&KSB20cis J: tfcr yffi fc^E- KKftoTgiH-S J: 3 KSSt-* Y £3WJ-t 

fag^S320d*«^4S[»#SCWJ5UTV^. »Sr- 6. iJ^-f-ysuw-Cli, #&*i*:S£t-:?Y 

it-eixiit^Tv^. 2o^trv^s^i. ffiweiaj ^vsubio <osaa<7)fti?ofc^7';i^f->suBii £jb^ 

^^Sr2|^(cLT&£^<M£a^ffll8&a!##& 4. -^y^-^^SUBll Ji. SgT-?YbfcJ:t/£&3 

itS«J:dtc#SLTV^*>^>T&S. -~cog|g3M»;t. ti&G, R, B £*ii^*UHi,vtmt&£i:fcJ: , ?RGB 

SMIfctt. »£T-:?fft£g?320bt(li. hlXttmyftfa 20 [0305] ^r/U-^-ysm. SUB9i>J: tfSUBll (0 

i0fflR^**««ltt2:2gpg-CfTV\ Z<7itzitx7)m7& mfcZWLWth. ZZX\ m^m<V£mtrmi£ LttI 

wc*M6i/o**. fc**u nmrt>uz£ix%mz xv-yxrvTssmo tut. *-*\ *—v#m8fB&t 

ixX^fcWgBm£%&t&£&ti ! %:<%:&Ztfrt>^ —YXfo&frl£otiW)¥W&fio . SHEJSJM-KODS 

^KiaJi^^AfcfcttSJJUliOtSffit^S. # £ (Yes ) . 039cO^7'Xx-yrSS8O2 fcJttr. 

(C. ^<^IOfSffi$»i. TU-y^^T'COiJStf t-H^iB^t-FT^o/c^- (No) . 

ifc, B*r&WW&< £4 #fl B £:frLTaiWf:7;*.7^;rsS804 fcjltr. 

3Wllc&f?&£fDHK. -f&fc^fcjWH Lfcfrfllfl [0306] W£V7Xt y 73S802 Ttt. 8tf>fflR«i 

r;l^-^->1SUB6-C<0^2rG X h747m&£im'*?- (Yes ) . if 7Xf >y 7^S806 tjttf. f3tf>fflK 

yc<oaffl*f5iig^t,»fc:Lritw-s. j^$rfft>^v^ (No) . wfrtc Zitixv-rxy- 

[0302] >^AJ*9mX'%\tW&&®^C$>r>X »/7"SS808 izMtt. if^Xx^rSSSOS T1±. ffiWi&S 

m*jre>WUiiUzm%Ztthi><7)X'%:<. AV^-V-X [03071 bZ*>T. ±3&Lt:y-7XT-v7SSm ? 

*/iiix,Y TvuxuszxmKiii-rxoizLxhxw ii. w&m*-vt9M%<»mT-?(?>niiimfr 

ttfiihhnx'. im&ft*.tihxfrt>mm(mthM ±yyifi*mm(z) iz^tXoiz2<$^s.mtix^ 

imit:w*&a3^bmizbfrbmit&tyL% 40 ^nmx'^Lt^<om.x'hh. 

ZffMtfLZ 2«^O@ftli®||g^ffiir<fcfr^c0 " Y BSx-^G tWmr-?R. B^ffl^T (0.5»R+ 

Hflsa^SfcrSffl-C^&dfctiHg^-Cft*. 0.5B) TMttX'Z&Ztti i %it>tiX^&. ^co^tH 

[0303] Htt^fig|S30<7)fl}j£fi. r-f «x-^G -e^^iSSx-^fc^LTftbtiS 

7n£o%^tzWmm%bl1?\i%< . (B^t-^G=»jKt-^ ) . B^x-^R, Bfc 

^®2:3t^J3J:t/Ji®a{?r^U-CgfftLT^f>flfcB Xtmrf-^t. %%M?<?MS£tt&fh&ffG T 

«r- ^ t MtZ WBMt- ^*^?iTJtE^«E<**» ^r<R^J OJ©^{c. tettif. @99(a)<OB*r-^R33 

^crm±T-?tmz{g^tm&<7)&m&&tz£ <om& vmmzm-zngfr--?^ wm^r-m* t 

r-^o42js^tTdB®s!uiiisfc:a«LTt>j;^. t ^^HtcfisrsBSx-^R &2nm&xtmmr 

[0304] ifcfcG X h 74 TUB^Tpfty^-ytcfe 50 B31.B35.R53 ^fflV^T 



(43) 
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10 



[0308] * 

Y3 3=R33 /2+(Rl 3 +B3 1 +B35 -Hte 3 ) /8 
Y23=Bi3^+(R03+R21+R25+«43)/8 

x2=8 Tm^tzmtftmMiwmv&mttm-Lxi&b 

jW*»feh.Ti»ft. ^JdfcLtmft^lS*, B59 
(b) izmW£T-?cr>'*f-yiffl(i>tL&. £ 

[0310] ifctc-r/xr yrssm x-n. zemtm 

ABRSl=| Bii-Bbs I 
ABRSr=| B15-B51 I 

frhnbtit. m- -l - , -b - ij. -eft-ems^ 

WJi^k^CtSIt^Lt^S. H59 
(a) 05WI^R^ih*[6lt:45- lHH6£tffc*§^ 

ABRSr 0>ffi£JflVvt$,i,fcfflKfi (ABRSl-ABRSr ) , (A 
BRSr-ABRSl ) 

[0313] mz^-yxf/rsssu xit. gajLfcia 

We (ABRSl-ABRSr ) fc*fcfca*t«lfc«j£«>Hjai 
WOi V^fc£ (Yes ) x ABRSRiOttA 

Y33=R33/2+(Bn+Bb5)/4 

[03 15] -r/X-fy 7SS818 Tit. SUJU:ffll8« 

(abrsr-abrs. ) tmfcvmzmmox *) tffls«*>* 
(Yes ) . %m>im&mtft>htwmi 

XV7At-v7SS820 izl&ti. itz. ±MUz3fcrfm 
KZtlK^kZ (fflm (ABRSr-ABRSl ) <J0) (No) ♦ 

Y33=R33/2+(Bi5+tei)/4 
frt>&t>tlh. y7X7-y7SS&\e tV-fXfv 7SS82 

o (m&T-fM&mi. zfttxmiw? 

^f- yTSS824 tjttf. 

[0317] iKfc-t^W-y 7^822 Tit. mtlKUM 40 

ii. ftfmMmmy : -?(7)&tmtc'>x^z>. tztt * 

AGSl= IG22-G44 I 

AGSr= I G24-G42 I 

frhfthtih. z w^f7 misraj L^it^x- 

^AGSLtAGSROfii&fflV^T^^tCfflllft (AGSi-AGS 

r ) . (agsr-agsl ) tsajsfis. zcnwsm. ma 
=n *itLxmuwj*r-7XTvT3si2h tzmtt. 

[0319] mz^yxryysssss Ttt. »£tJL>tffi 

mm (agsl-agsr ) t. atta. mtuzmv^titzmso 



* [»39] 

X R21, R25, B43SrfflV^T 
[0309] 
[&4 0] 
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... (44) 
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(45) 



★ (Yes) . D-y^x-yTSS810 (Cittf. »8S6 
£«S<98l8£gTfrfc&^i:-r&i:# (No) . 
f-y73S812 fcittf. 

[0311] ZZX\ VyXr-yTSSSW Tti. JtKx 

ISr-^ABRStt. fci ttf. -E-<0^<0B^t-^*« 
33 <9*i£\ EffloB&T-?Bu, B65, Bis. fci£Jfl 

[03 12] 
[84 1] 

■ • (46) 
• • • (47) 

2oa#4\$vvrfc*^u tmrttm^mmf-^cm 

ffiS^'&StWirLTifyxx-yysssie (catf. i 

fc. JJ*Lfc^#«fc£il&^fc£ («H£ (ABRSl- 

abrsr ) <jo) (No) . ^ <?>fti&Mummizm-&i5® 

Wmtfi&^k LT^-7'Xx yTSS818 tcjltf. 
x-yTSS816 T»±. icO^. SJg-f-*Y 33 # 
[0314] 
[84 2] 

■ • • (48) 

3o^ . z\mm&Mm£m-&iEm>wmtf%^tm. 

LX?7Xt~/7SS822 IZMtt. 1f7*^T>y7SS820 X' 
it. ZcWfrfr. SSr-^Y 3 3 # 
[0316] 
[84 3] 



• • • (49) 

S it, Jtfc . •e^*t^B*7 r -^3&%3 <0^r, 
JtSgr-^AGS (i. Sffl^B*r-^G22. G24. G42, G 

[0318] 
[814 4] 

■ • (50) 

• • • (51) 

*£o¥«^«J0a J9fcfflBlfi#*£V%fc# (Yes 

) . zzx'hMSRVMtf'^^tfrt*. m^tzwm 

T-9<miMX^Z> Z t £}§g-f i, . d^fciO. * 
miJfoizttm { i>Z>kmiLXV7XT>y7SS&2& tc 
Stf. t^:. ±^L<:*frA<SI^$^^t# (fflRfi 
(AGSl-AGSr ) <J0a ) (No) . ^^jfi*f^B*C» 
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Y33 # * 

Y33=W2+(G2i-K*4)/4 
frt>&t>tl&. ifz. 8gr-^Y 3 3 .2. 5$(48)*>£>g 

[0321] If^Xx >y :/SS830 Tte. UfcfflBW 
(AGSr-AGSl ) £f5f5£<Dffl5£»SfeJOa iOiffl^fitf 
*#<^i:£ (Yes ) . t^>^ri&]tCffl||A^Sfcfl|SfL 

Y33=R33/2*(G2»-t€l2)/4 

*^#4>;ft.£. sfcfc. 8Sr-^Y33 fcL 5S(49)TiJ: 
t\ ^7Xx>y7SS828fc^7Xx-y:/*SS832 tfDSSr 

-mtamt. mm?D $itLxmi<r>v7 xf -y^ss 

824 Kiltf. 

[03 23] -r/XxyTSSSOo (C&tvrffi 

%mcm>®m:m,Tzt§r£ » -9-7Xx-yT5S812 fcji 
tfifcJit-Cfcra^fc. .I<7>T:7 r Xx'y:/SS8i2 T«. A 

AG= | G224G44-(G244€42) I 

v^OfitfttBfx-^AGfc l/CKWiSifctcfc 
S. .TOSt*^. ^-yxf- yrSS834 fcjttf. 
[0324] ■9"7'X7 i yrSS834 Ttt, *t£<DB£x- 
*£^Tf**fcft^£B£x-:y-fc:ffilS (-f**> 

X-*Mjm6^«Jl£Ltfc:*M>i# (Yes ) % -r 

lUUH^V)^ (No) , ffi^C ^tTH40 
tO^ax-y TSS808 £)Itf„ 
[0325] ^7"Xx yTSS836 TML ifc!&x-?AG?) 
gastcfflv^o^Bi&x-^G fcYJfcL'OKft?^ 
Y ft^fl^B^fcttLT^DgPg^fg 
aW^^^l&jfcS^^B^ffiWLTV^^t 
«^fc:J:0, m#m£!mi%\,WJ>%<kl>. 043 
(a) ~(f) ^^-yt^on^-ya*. tiki. 
tf. B^x-^R=R33 ia*LTfB«J;h.*£fcfc**. 
ZW-yTL 043(a) ~(f) <r%mfflttm.<D 

%^mL<mmz\m&m±Lx tt o$ui&$>&. 

ARRv= I R13-R53 I 



[0320] 
[S4 5] 



fflV^T$^>(CfflPifi (ABRa-ARRv ) 



. (ARRv-ABRh ) # 



■ • • (52) 

253t$il^^i:^ (ffl»€ (AGSr-AGSi ) <J0a ) (No) 

, zcoftjstfgmmizttt&iEmtbmm^k tx 

^yXx-y7SS808 tCjttf. -tyxx«yTSS832 Xii. 
Z.<7)%&. »St-^Y 3 3 # 
[0322] 
[84 6] 

• • (53) 

*53?ia5rtt-rit^<OB*r-^5r ifn&fc LT *tf)jaB<0 
£. fcfciJf. ^it^BSx-^tflfes <h%&. it 

Kx-^AGfcL ^H<0BSX~^G22, G24, G42, G44^ 

m^x. 

[&47 ] 

... (54) 

2oa-r&#. b^x-^b=b23 t»LTt>-9-yx 

x y7SS814 -SS820 % SS82~SS832fcJ:tfSS834 A^S 

S836 tmmizitwtT-fiMtHL^nm^mizm 
^t:mmfcnm c r-?'t %ft&t*zkifiv£h. 

[0326] -t^Xx -y 7SS836 <0*!yiCO&, &&xD 
2r^-LTa41W)-^Xx-y7SS824tatf. Ztllzi. 
*). -^0^>«S* J »T-r5. D-7Xxy7SS834 T 

mtv/m^n^^s (no) . ia-Lx^y 

xx-/TSS808 tcjitr. d^-9-yxx yT-JjlK. f^^Jt 
^BStc»-rs*^ ■ aa*ft£OfflK<oW*U;:j£tfcx 
-^«^|-C*)S. ^Xx-/rsS808 •C.ifflWKM^^- 

&?i)V9) cofc^mmtzmLxt&njTft. 

ZffokZ (Yes) . tzMts. Z\<D 

m%.ZL%^k* (No) . g^FB it^-LT-9-yXx-y 
7SS804 fcjttf. 

[0327] ■tT'Xx -y 7^S838 "Cii, JtRx-^ Z% 
aj-fS. -I^-Ct,B^x-^R=R22(CJttS-{fl5:W 
Ti«W?.. CKOaSl-CttB^x-^R^s WJi 
S:*[6]^Jt«X-^ARRv t*^*f6]^lbl^x-^ABRH$r 

^H»cSB$itTV^td-*<7)fe(7)B^x-^, 
i5^B«x-^B ?rffl^TiC(55). ^(55) 
[0328] 
[S48] 

... (55) 

■ • • (56) 



30 



40 



WzizWHf ^1vtzmfecrffl%M®mJ2+5b [0329] vTSS840 Ttt. «^OBSx- 
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z^tz (Yes ) . mmmwf>&tw£.Lxv7AT 
m*i%mmj2a j:ot,/h3^t§ (No) , rnmmv* 

Y33=R33/2+(Bl3+R53)/4 

LT041«WyXr-/rsS824 fcjitf. 
[0332] <*Cfc-9-^T-/7^S844 TJi. *f£<0B* 

±M*tz (Yes ) s fcimmtfbh twzLxyyxx 

Y33=R33^+(B31+B35)/4 

x-^Y <^lli^it*TL^t,Ot^LT^F0 ^ 20 
[0335] »C(C-9-^T-/rSS848 Tit. iZt ±tf. 

w tztm. mmfifttzto^x. b^R33- 

BSRI3 v B^R33 - BS853 tt. B^Bl3-B^B53 

#fifc£»SB^fc:fcvvC LfctfoT.m 30 

• mmjjtocommmg.tzit^x x o^taiT- 
( twite? in,? ) com^maizm-mmcvtizm 
^m^mx-^htih ztm>i&. ztjmmfe* 

ffomS (Yes ) „ -tyXx yTSS850 CJltf. ttZ. * 
ACRv= I R13-R I + I R53-R I 
ACRh= I B31-R |+ IBas-R I 

tcj^gjfrrs. z\<m&(?>®. •vt'xtv'Tsshu tz 

jttr. ZcDijMr-fZm^lZblzXO . J:0-SB 
*r-^OffiS?r#jfi«^<0B5gT-^ fcjfi^tTfflR 
fi^^^ilSCltC^^-C. 9nmrXy- y :TSS84 40 
0 -SS846 <^«TOfflWW«OSHJ: 0t>»EV^Ht: 

[0338] -9-yXx-y7SS852 XM. **£t<DB3?T- 
^'^^TSBtffiStl.B^T-rJ'fcfflBI (-f**> 

mwm) tfb&frhfoiiWfeZfio. z<m%.tz 
a. msmmmt Lxssim&$tix^& {zzx. « 

. itl^-^ACRHt^r-^ACRviO^*q3lSS¥ 
«J3fcLLfc*^i# (Yes ) . gKfflg|#&|,fc¥i]£650 
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*=5r^t>^t^U-t^XT-/^SS844 fcittf. 

[0330] -rrxT- v7ssm2 xn. wm<r>hh t H 

3 ^ tttBSx-^l"|±<oe*^v^ fc £Si*-r&a> 
BSr-^Ri3, RssSrfflV^TS^-^Y 

[0331 ] 
[»4 9] 

• • • (57) 

izMtS. it:. lt«T-^^(ARRv-AB 

rh) tim%w$mi2> iow^ti (No) . *¥ia 

[0333] -r/Xr »/ 7SS846 Tli, fflW<0&6 i: L 
TB^r-^Bai, fes^fflv^-ceSr-^Y £gaj-r 

[0334] 
[&50] 

• - - (58) 

★ -cOfflK«^fft>^Vv^. (No) . g^FB iHhLT 

J2ts^i>w^iiffj2a, s2bcD^-?tL<7>mmzm£ ? 

[0336] IfT'Xx »/7SS850 "CJi, Wl/tiMr-? 

^t^ffl^B*r-^<7>S.fflB82:3cy). #4>n^#fflPI 

S*** 4 ^^*. mf^(7)^tHaHB^x-^R33 iz 

Rv t*¥*ftv>itMtT-?im*mWlz&AZtix^& 
td-JrcofewBSx-^. ^*>*>BSt-^B ^ffl 
^T. 5«(59L ^(60) 
[0337] 
[»5 1] 

■ • • (59) 

• • • (60) 

Al/Ct7A-f -y7"SS854 tZMtt. Hz. OMr-^cm 

(A(Kh-A(Kv) *qa^a?H«J3J:0t>^$^t^ (No) . 

mmzm&z^bWfebx^xT-vTss&x nmtf. 

[0339] ?7Xt- -/7SS854 "Cli. Ut^X 

tv7ssm2 xvxmtfitxm&rTo. tiztfix. 

SI»tCJi^(29)*5ffl^f>tLS. V7X7-V7SS&5 

6 Tfi. ^^B^T-^^e^-c^^tstr^B^ 

W^^ff3. ^<Ofl^fc:t,fl^i(6«J3^ffluf,ti.&. 
[0340] ^Xx-vT^SSoSS tlfcV^T. lt«^T-^ 
cT)II(ACRv-ACRh) #fl5£g^J3iyj:<7)fc # (Yes ) , 
fcfl^UT-9-yxr»/7SS858 tatf. 

7Xt-/ 7SS846 •cm^L^J:3fcB*T-^?rfflv\ 
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5$(58)fcS-?<,vCgaj3ft|,. ZffM. -^yXTyZTSS 
824 fcjttr. V~?*T y7SS&% Titter 
H(ACR v -ACRh) 4TO@BM&I3J:9']vSVU:& (No) . 

wmm&z^tm.Lxmm* zitLxmicw-T' 

fcjttr. ^X^ yT^W T'«. 5$(4 

4HCJ: 9«£W>B*r-*i:HIBtf>fc o-;fiwfeisJ:tf 
^fecOB^x-? (^c7)J©^. B*r-?B fcitflt ) 

[0341] ^Xx-y7SS824 8St-^Ot 
->T^S. ,I<D$]53i. fcki.lf. «ajL^»Sr-^ 

vvm&m : *<r%L±*>>b^m.<r>'t% (no) . tti 
ss8oo t^-CRLT. ztitx-ey-mnimznom 

(Yes ) . 9!m$:V?->U:&ft2it&. Z<7)V?-y 
IZLXWf-W ^MiHthZb^X*}. H59(b) cr> 

x o iz^m^^xx'^-^tm^ixh . 

[0 34 2] /N-^AgJBt>J:r/G Xh^TRB* 
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OB^fcfcoTCl*ife3oc7)ffil8<9?*>. gt®<fflH 
iSr^aj-TS J: o fc^-S t J: 0 J: v>B«#*t*>#i.£ £ 

msvw-y£.mLt:mmmzwaLxt>j:\,\ 

io [0343] <}cfc:iry;p-f->suB9(Di^^iiW& 
J: 3 fciSi£SJgT-?fmSS320ccO-f -< -f )V9 

commz^^xnhti^-yxr- ? rss9o-e«±. i«f 
tzw&thmmiv , d(-n. d ( i), d (3 ) (29t)*fit 

20 cO^-yT^SIi. ki. la. •••.k„*i (n UffiMI) fc L 
1) 

[0344] 
[R52] 



Yh(l)=kl*(d(l)+ d(-l))4k3*(d(-3)*d(3)) + "-HCntl*(dn(-n)+dn(n)) 



mxtx'Ti vtfry * iv? tzx otra . z<7>£ at. 30 

Tar* -£6 6. vI«0j:dtLT^f»fL3ts« 
Jfcft£^tf»gT-*£@59(b) fc^Wridfcfrflfl 

[0345] ifctrrr/p-^ysuBii WiW^tCOUTii 

- ym^m^mx^ihK & . rv-yntamsastzz 
odtcji. vzrA^i-ysmx-msixfzmmELT-? 40 

Yh fc c msms.f-9u^jBiawmtSL<^<m 
m7-?vztL?tini%nmB£mzztix^z>. s 

SP3200. G SSSTO202, fcit/B «|||®^3204fc 

[0 34 6] a63fc*-r7D-^-ht^r>Tffim-^ 

fe 1 = (G2 0 *G 23 ) 12- ( Yh 2 0 +Yh » 3 ) /2+Yb 2 1 



- • - (61) 

S3?ui^ir7 r xf--/rssiiooT , ft : 6it:ffd. ^<ot^. 

059(a) t^Tidt:m«G Xh7>fTR^^lpt&^N- 

[0347] zomstemfflbtzmHzjrt-. miw 

aJifflSit^B^t LTB^G2i ^3 fcBH£-tS4o 
1*0<OB«T-^Gio. G 12 . G30, G32 J ?>B^T-^Gi2, 

G14, G32. nnmm\*xnm. s P*iZh.'>x\>xw t 
it. *§iafcfl§v^B*T-?G t^-ri»059<?5is«s 

SB^r-^G2i oMBRi, m-<rmx$\<r>2^<rmm 

[0348] 
[»53] 



(62) 
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&e>ftt>ti&. 5$(62)<Dit3i3:£jBv^fc. mM23 t> *ifi^mm^.<m^nw»^. : f-9^m^x . ^(63) 
imthztffTZz. tt:. mmn <vmu. m- [0349] 
toff ^ifijco 2 ocobs^- ^ fc J; xmmm^- 9%t>* [§54 ] 

Gu=(Gio+Gi2)/2-(Yhio+Yhi2)/2+Yhu • • (63) 

*>£>#*>;h.£. 5$(63)Oft&5S£/BV>Sk. H^Gis £ *?£fflWC. iC(64) 
«StSC:k#-C£S. *LT. 4o-fo<7)fi9StT-* [03 50] 
Gio. G12. G30, G32CD«J>'l>fc:(a8f~SB^7 : -?G2i [§5 5] 

.1 ft 4 ocoGEcoMSr- 9 Hi. Tf&im&T-x 

G2i=(Gio+Gi2<G3o+G32)/4-(Yhio+Yhi2+Yh30+Yh32)/4+Yh2i - • • (64) 
3tP^»#^<l6. S(64)«^m^SrfflU& k % H^G23 i, 10* [ 0 3 5 1 ] fttBSx-^R tf)&aj£-9-:/*x-/7"SS 
ffl^t&^t^T'^l.. 4 mmmf- 9 £-fi«T- 1102Tff5. ^(O^t^^J; ->TfeR fc*ftSl/0* 
^t^LTISH-ri,^-. ^-C^ajL^B^r-^ =5rV«Sx-^S-*aj^S. WmT-9R 062^ 
tffl^T^B^-Sfc. il^ajiOH^T-^^ai-C&S -TidtRoi, Ros, Ri 3 , R21, R25 .R33, R41, tos, R 

io. hsx-^g wp— yBfitef&s-rs. wtmcowmtzm,x&t>tix^z>3mmmr-9t 
mm. vcwmTm£t&£?iz, wmmmit. 3^<r> z<r>m.&fttt&wfMimm%. : T-9zm^h. m 
mm. zh^(?Mm<?>mim%T-9ti£VfflmMm mmnnmi*. ztih3 -><mwmm- h^m> 

ru-vBfficog^i. ^(oxo^mmz^h^co -?Roi. R21, r j3 tiitfiStsBgx-^Yboi , Y h 2i, 

T. iS^tffilSSrfT^^ *t#«k LT^LTfc< 20 Yhi 3 £fflwc. 
fc in. *>t. «3&BBB£#.Srr£ k . ^affi&So-r [0352] 
-?tt^Bffi<03e^fc*l> <OT-gai L3r<T *>«!*> [§5 6 ] 

Rii=(Roi+R2i+Ri 3 )/3-(Yhoi+Yh2i+Yhi 3 )/3+Yhii - - • (65) 

tck^Tgas^ftS. l^efcDBI&fc&SB^fcttLTsS A [0353] Z<m. mftLtz* o fc. WiUSftfcB* 
(65)-&jgfflLT«il^aj-rs. HftJEfcDlMfflO fc:J:oTH^it^B^£W^OB*k U ffiStlg 
|6|&{i-^*|{iI^tt:K^$ixSt,cOT^<. LT3t^£*ifc£ft^4owBST-?fcJ:t/*<D{iH 

T-9ttm\ZKXLXnSith. ZtUzi*). feG in. Jtfc*.»f. BSx-*R23 £4»4>l;:S62a»£>W& 

^BSr-^^^rifiJt^B^tJtrsm^fiffcii 30 Jdfc. ^^H^B^x-^R^, Ri4, R32, R34<D(i 

S. 3£>fc:. c\<n£o£Lxmh1xtzmmT-9*E.ft UOT^tm^X. 5S(66) 

»<0#^<7)B*r-^ k Lxm^h k , feB <DB*<0& [0354] 

Wmi-hWffiififtth. it [§5 7] 

R23=(Rl2+Rl4+R32+«34)/4-(Yh l 2+Yhl4+Yh32+Yh34)/4tYh23 ■ • ■ (66) 

fcJ:->Tfias$:h.6. *(66)fc:fflv^B*r-^k^ ♦-^SJB^Skkkfcu £*i&0>BS0>n % *fS*t^) 
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(54) SOLID-STATE IMAGE PICKUP DEVICE AND SIGNAL PROCESSING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a slid-state image pickup device by which an 
image with higher resolution can easily be obtained while suppressing an increase in 
number of pixels and to provide its signal processing method. 

SOLUTION: In the solid-state image pickup device 10, a signal from an image pickup 
section 1 1 of two-dimensional honey-comb arrangement where layout positions of light 
receiving elements are deviated with each other is fed to a gamma transform processing 
section 12a of a color signal processing section 12 and an A/D converter section 12b 
converts the signal into a digital signal (hereinafter called data). A recording and 
reproducing section 12c stores the data and the data are read from the recording and 
reproducing section 12c as plane data and fed to the signal processing section 12. The 
signal processing section 12 uses data equivalent to idle areas of the light receiving 



elements for virtual pixels in the received plane data and applies signal processing to the 
pixel data corresponding to items where accurate color reproduction and resolution in 
horizontal and/or vertical directions are seriously regarded on the basis of the pixel data 
from the adjacent light receiving elements so as to obtain the signal outputted finally with 
high quality. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

5 [Field of the Invention] This invention is used for a digital still camera, an image 

processing system, etc. which capture a photographic subject image and perform signal 
processing especially about the solid state camera and the signal-processing approach of 
picturizing the light which carries out incidence through opening, performing signal 
processing to the signal acquired by the image pick-up, and making it into a broadband 
10 signal, and is suitable. 
[0002] 

[Description of the Prior Art] It considers as the picture input device which incorporates a 
photographic subject as an image, and the solid state camera is used widely. The demand 
of the image of a miniaturization and high resolution etc. is brought near by the solid 

15 state camera from the commercial scene etc. In order to satisfy this demand, in the solid 
state camera using a veneer solid state image sensor, the approach to which it is made to 
increase simply, the number, i.e., number of pixels, of an image sensor of a tetragonal 
lattice mold, has been examined since the beginning. Since the light-receiving unit area 
per piece becomes small with the increment in the number of pixels, it is impossible in 

20 this case, for the solid state image sensor (photo detector) which performs photo electric 
conversion to disregard a sensibility fall. Thus, a limitation is in the resolution obtained 
by the approach of increasing the number of pixels. 

[0003] Some new methods of on the other hand obtaining the image of high resolution 
from a viewpoint different from this approach are examined. The example constituted so 
25 that the arrangement location of a pixel may be shifted mutually and light may be made 
to receive in a solid state camera is proposed. 

[0004] First, the proposal of the 1st method is ****** made and is a configuration using 
3 plate image sensor. It carries out [ space ****** ] and there are the data TBS No. 2 [ 36 
to ] in color camera", and the television system and circuit study group of the Institute of 
30 Image Information and Television Engineers (the old television society) by "aperture 
difference CCD, such as Shimada, and pp.1-19 (1977) in this proposal. 3 plate pixel 
****** for which this method used three color filters is a basic method, this method — 
this ****** et al. — carrying out — it aims at raising resolution. 

[0005] The proposal of the 2nd method is ****** made and is a configuration using line 
35 sequential 2 plate image sensor. As an example of this proposal, it is the television 
society technical report TEBS 60-2 of "line sequential color TV system 2CCD color 
cameras" and the Institute of Image Information and Television Engineers (the old 
television society), such as Murata, for example. There are a number, pp 27-32, and 
(1980). In order to raise horizontal resolution in this report, it is green (G) with NTSC 
40 system. (Red R) / blue allotted to line sequential (B) An announcement is made about the 
image pick-up method, camera configuration, and image pick-up property of 2 plate type 
using a color filter (the following expressions in three primary colors are only expressed 
with R, G, and B). 

[0006] Next, the 3rd method is the approach of making full use of signal processing 
45 which carried out [******] and took pixel ****** into consideration. There is a digital 
disposal circuit of the video camera of JP,7-298275,A etc. in this proposal. The digital 
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disposal circuit of the video camera of JP,7-298275,A is attaining high resolution-ization 
of level and a perpendicular direction using G signal acquired by the BEIYA veneer 
method in order to acquire image quality with high sharpness, without restricting a high 
region to the creation time of an aperture signal. 
5 [0007] Finally, the 4th method is 3 plate configurations, and is supplied to CCD of two 
sheets which carried out [****♦*] G color and carried out it. As an example of this 
method, it is the 70th anniversary high quality picture symposium of "3-CCD digital still 
camera 1 ' Society of Photographic Science and Technology of Japan and Minolta RD 175, 
such as Morimoto, and pp.73-76. There are society announcement data to say. This 
10 digital camera is set to 3 plate methods, and the relation of a mutual pixel location is [ 
****** j w hi c h i s ftyQ sheets which were carried out by carrying out about G color. 
Signal processing is performed to the signal assigned and acquired, and high resolution- 
ization is attained. 

[0008] Although it differs from this high resolution-ization, JP,8-340455,A has the 

15 proposal on which the signal acquired from the image sensor carried out by ****** 

carrying out is supplied to other equipments, and a right image is displayed that there is 
no fault in this equipment. The image processing system indicated by JP,8-340455,A 
aims at carrying out signal processing of the image data obtained using the image sensor 
of a non-grid-like pixel array to the image data corresponding to a computer. 

20 [0009] Moreover, the component formed by the pixel of the configuration in which the 
solid state image sensor which a solid state camera has differs from the former is 
proposed. As such a component, there is a U.S. Pat. No. 4441 123 official report, and the 
moire which allots the pixel of the same size which carried out the configuration of a 
hexagon corresponding to the filter location which carried out the matrix array so that an 

25 image might be formed of each pixel, and is produced in an image is eliminated, for 
example, furthermore, the configuration of a pixel usual to JP,6-77450,A - differing - 
****** et al. [ and ] - also carrying out - the performed solid state image sensor is 
proposed. This solid state image sensor is raising vertical definition, when making it into 
the shape of a rhombus, shifting a pixel and holding all pixel read-out methods by making 

30 each side of a pixel into the include angle of 45 degree of **** to a perpendicular 
direction. 

[0010] In addition, the method which performs pixel ****** is not limited to a primary 
color filter, and even if it uses a complementary filter, it is held. For example, at JP,58- 
31688,A, it is MOS. It carries out [ type (Metal-Oxide Semiconductor) ****** ], and the 
35 solid-state color image pick-up equipment by the method is proposed. 
[0011] 

[Problem(s) to be Solved by the Invention] by the way - if an all directions type, a 
proposal, etc. which were mentioned above are considered in order, respectively ~ the 1st 
method - ****** e t al. - carrying out - although high resolution is realizable, signal 

40 processing uses the horizontal resolution serious consideration mold of a movie method. 
With this method, it is CCD. In order to use three image sensors, the need of raising the 
precision of pixel ****** arises. For this reason, a color camera increases according to 
the demand which the assembly process etc. mentioned above. Consequently, the cost of 
the optical system of a color camera will rise. 

45 [0012] Although improvement in resolution is attained like the 1st method, vertical 

resolution is sacrificed for the 2nd method. There is the description to which the vertical 
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definition of a movie (INTARABSf transfer) method is restricted with the number of 
scanning lines in the example of a proposal of this method. Therefore, this method is 
inapplicable to the equipment on condition of all pixel read-out, for example, a digital 
camera. Moreover, since the relation to complementary color relation of the color 
5 corresponding to two plates becomes mutual in this example, a color camera will be 
inferior in color reproduction nature. Since this method also uses two or more plates 
(namely, two plates), the improvement in precision of pixel ****** poses a problem like 
the 1st method. 

[0013] The 3rd method has attained high resolution to horizontal and vertical both 
10 directions. However, since this method performs correlation value detection to these both 
directions and is performing interpolation processing, in case the precision of a 
correlation value is raised, the load concerning a digital disposal circuit will become a 
burden greatly. A limitation exists in the improvement in precision of as opposed to the 
increment in a burden in this method. 
15 [0014] From using three plates compared with the solid state image sensor of the veneer, 
simplification of a configuration is difficult for the 4th method, and it cannot escape 
complicated-ization of the production process accompanying improvement in the 
arrangement precision at the time of performing arrangement corresponding to a pixel 
gap, either. 

20 [0015] Moreover, the picture signal processor of JP,8-340455,A is contained in the same 
criteria as signal processing which the 3rd method carried out [****♦*] i n that high 
resolution-ization is aimed at by signal processing, and took arrangement and pixel 
****** into consideration. It is known that a two-dimensional check-by-looking 
resolution limitation can be enlarged since [ here ] it carries out [****** ] and 

25 arrangement uses delta array. However, since storage capacity increases with the 

increment in the number of pixels in case a picture signal processor records the image of 
one sheet on a record medium, as a result of performing pixel ****** and aiming at 
improvement in much more resolution, suppressing the increment in the number of 
pixels, the record number of sheets to a record medium will be reduced. 

30 [0016] Furthermore, in the solid state camera indicated by a U.S. Pat. No. 4441 123 
official report and JP,6-77450,A, even if it makes the number of pixels increase with 
high-resolution-izing, the sensibility of the photo detector used by reduction of the light- 
receiving area mentioned above will fall. Furthermore, the contraction limitation that 
chromatic aberration, optical diffraction phenomena, etc. of a lens do a bad influence also 

35 for the pitch of a unit pixel is approached. 

[0017] Finally, with the solid-state color image pick-up equipment by the complementary 
color method indicated by JP,58-31688,A, it is arranged so that the sum of three 
adjoining photo detectors may correspond to a luminance signal mostly. This proposal is 
aimed at gathering the use effectiveness of incident light and raising the sensibility of a 

40 photo detector. However, since the used method is the complementary color, if it sees in 
the viewpoint of improvement in color reproduction nature and resolution, with this 
solid-state color image pick-up equipment, it is not expectable to raise the item of these 
viewpoints so much. 

[0018] It aims at offering the solid state camera and the signal-processing approach of 
45 obtaining the image of high resolution easily more, this invention canceling the fault of 
such a conventional technique, and suppressing the increment in the number of pixels. 
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[0019] 

[Means for Solving the Problem] In order that this invention may solve an above- 
mentioned technical problem, the light which carries out incidence through opening is 
picturized. It is the solid state camera which performs signal processing to the signal 
5 acquired by the image pick-up, and is made into a broadband signal. The photo detector 
which adjoined the photo detector which carries out photo electric conversion of the light 
which carries out incidence to this equipment through opening A perpendicular direction 
and/or the light sensing portion by which was shifted horizontally and two-dimensional 
arrangement was carried out, The electrode which is arranged so that opening formed in 

10 the front face of this light sensing portion may be bypassed, and takes out the signal from 
a photo detector, An image pick-up means to have a transfer register corresponding to 
each direction to which the signal supplied through this electrode is transmitted in order 
perpendicularly [ a light sensing portion ] or horizontally, Two or more color filters 
which have the different spectral sensitivity characteristic allotted on each opening of a 

15 photo detector, A digital conversion means to change into digital data the signal supplied 
from an image pick-up means, It has the record playback means which carries out record 
playback of the output from this digital conversion means. Furthermore, a photo detector 
shifts in the field data of the digital data by which digital conversion was carried out, and 
the empty field of the photo detector accompanying arrangement is used as a virtual 

20 photo detector. It is characterized by color reproduction serious consideration exact based 
on the data from the adjoining photo detector, and having horizontal and/or a signal- 
processing means to perform signal processing according to serious consideration and 
each item of vertical resolution, respectively. 

[0020] It is good to carry out two-dimensional arrangement of the opening of the opening 
25 configuration which opening makes it move [ configuration ] by the pixel pitch 

horizontally for every party perpendicularly [ here / while opening makes an opening 
configuration a tetragonal lattice or a polygon, when making into a pixel pitch spacing of 
the photo detector arranged corresponding to opening, respectively ] for every single tier, 
and two-dimensional arrangement is carried out [ configuration ], or rotated 45 degrees of 
30 tetragonal lattices, or a polygonal opening configuration. Thereby, opening can be 
effectively arranged in a two-dimensional flat surface. 

[0021] In a color filter, they are R, G, and B about three primary colors. If expressed, a 
photo detector shifts, it corresponds to arrangement, and they are three primary colors R, 
and G and B. G which has a gap using a primary color filter A tetragonal lattice and this 
35 G It is desirable to form RB perfect check pattern which shifted only the distance of the 
one half of a pitch to the tetragonal lattice. 

[0022] A photo detector shifts a signal-processing means and it uses the empty field of 
the photo detector accompanying arrangement as a virtual photo detector. The color 
reproduction serious consideration exact based on data, and the serious consideration of 

40 the resolution of horizontal and/or a perpendicular direction and a data-processing means 
by which data processing is performed according to each item from the adjoining photo 
detector, A false addition means by which the component signal with which the color 
reproduction outputted from this data-processing means was taken into consideration, and 
the component signal which thought resolution as important are added in false frequency, 

45 When the frequency band common to each signal with which vertical resolution was 
thought as important is contained, it is desirable horizontal with this data-processing 
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means and to have a duplication prevention means to prevent duplication of the common 
frequency band. Thereby, while each signal raises the signal quality corresponding to an 
item, for example [ according to / duplication of a frequency domain ], generating of 
moire etc. can be avoided and the component in a signal can be made into still higher 
5 quality. 

[0023] Moreover, the 1st addition means which carries out the addition input of the 2nd 
component signal which the false addition means made carry out the subtraction input of 
the 1st component signal to the frequency band with which the resolution supplied from a 
data-processing means is thought as important at an end side, and took low-pass color 

10 reproduction into consideration rather than the frequency band of the 1st component 

signal to the other end side, It is desirable to have the output of this 1st addition means, a 
filtering means to perform processing which prevents clinch distortion produced to the 
1st component signal, respectively, and 2nd addition means by which the addition input 
of each output from this filtering means is carried out. 

15 [0024] As for a duplication prevention means, it is desirable to have an addition 

processing means to add a filter means to band-limit to the frequency band with which 
one signal was common among the signals outputted from a false addition means, and the 
signal of another side containing the frequency band which was common in the output 
from this filter means. 

20 [0025] In signal processing by plane interpolation in addition, a signal-processing means 
Three primary colors R, and G and B The plane interpolation expansion means made [ 
three component signals ] to carry out interpolation expansion in consideration of color 
reproduction, respectively as field data which also include the color data of the location 
of a virtual photo detector paying attention to each color, A color difference matrix 

25 means to generate a color-difference signal and a luminance signal based on three 

component signals acquired from this plane interpolation expansion means, A profile 
signal generation means generate as a signal to carry out profile emphasis of the 
component signal which thought resolution as important from data before a plane 
interpolation expansion means is supplied, You may make it have the profile emphasis 

30 means which carries out the addition input of the luminance signal from the output and 
color difference matrix of this profile signal generation means, respectively. Since the 
color data in the location of the virtual photo detector which does not actually have a 
photo detector are interpolated and the number of spatial pixel data is increased by leaps 
and bounds, resolution can be raised by using this pixel data. Furthermore, it can provide 

35 as an image of still higher resolution by carrying out profile emphasis. 

[0026] A profile signal generation means is G. You may make it generate as a signal 
which carries out profile emphasis of the component signal which performed correlation 
detection interpolation from the data of only a color, and thought resolution as important. 
[0027] Moreover, the writing / read-out control means which carries out writing / read- 

40 out control to the arrangement which can regard the pixel data obtained from the photo 
detector located directly under [ opening ] the arrangement which shifted the solid state 
camera of each other for every fixed spacing to the record playback means on a par with 
tetragonal lattice-like field data, When there is a component signal with which the 
component signal data-processing-acquired with a signal-processing means based on the 

45 field data supplied from a record playback means is made to add in false frequency, and a 
frequency band is further common You may make it have a data-interpolation expansion 
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means to perform data-interpolation expansion of the location of said virtual photo 
detector based on the signal of the pixel location which prevented duplication of a 
frequency band, was made to broadband-ize a signal, and was obtained. 
[0028] Furthermore, two or more light sensing portions by which the photo detector is 
5 prepared directly under [ where, as for the solid state camera, honeycomb arrangement of 
the opening was carried out / each ] opening as a pixel, It has a means, the spectrum 
which carries out the spectrum of the incident light from the same photographic subject to 
this light sensing portion — it corresponds with opening just before a light sensing 
portion, respectively - making - every single tier - a perpendicular direction - or it is 
10 made to fix combining the color filter of arrangement which was made to move a pixel 
horizontally for every party only for the pixel pitch, or was made to rotate 45 degrees of 
tetragonal lattices — you may make it make it fix 

[0029] It is G as a result of a color filter's combining, when the number of light sensing 
portions is two. A tetragonal lattice and this G It is G for every RB perfect check pattern 
1 5 which shifted only the distance of the one half of a pitch to the tetragonal lattice, BEIYA 
pattern, or party. It is B to a color filter location. Or R It is desirable to form the pattern 
with which a color filter overlaps. 

[0030] Moreover, when the number of light sensing portions is three, it is the 1st color 
filter of a honeycomb arrangement pattern, and the arrangement pattern shifted by the 

20 pixel pitch from honeycomb arrangement, and is the arrangement pattern of the color of 
the 1st color filter, the 2nd color filter of the same color, and this 2nd color filter, and it 
may have the color of the 2nd color filter, and the 3rd color filter of a different color, and 
you may make it fix combining the 2nd color filter and 3rd color filter. 
[0031] And you may make it form the color filter of the spacial configuration which 

25 shifted both the two remaining color filters by the pixel pitch, and overlapped to the color 
filter of 1 of three color filters different mutually [ honeycomb arrangement ]. 
[0032] When the number of light sensing portions is four, furthermore, the 1st color filter 
of the pattern of honeycomb arrangement, This 1st color The arrangement pattern of the 
shape of a tetragonal lattice acquired by the 1st color filter which shifted by the filter and 

30 the pixel pitch and was used as the complementary arrangement pattern combining the 
2nd color filter of the same color, The 3rd color filter of the pattern of honeycomb 
arrangement of a different color from the 1st color filter, You may make it make the 
arrangement pattern of the shape of a tetragonal lattice acquired combining the 4th color 
filter of a color which shifts by this 3rd color filter and the pixel pitch, and makes it a 

35 complementary arrangement pattern, and is different from the color of the 1st and 3rd 
color filters form. 

[0033] And the migration means to which, as for a solid state camera, opening moves the 
light sensing portion by which honeycomb arrangement was carried out, and this light 
sensing portion in all directions in a two-dimensional flat surface, The record playback 

40 means which carries out record playback of the image information of the photographic 
subject which received light by the light sensing portion for every completion of 
migration by this migration means, It has the color filter means for switching switched to 
the color filter chosen from two or more color filters arranged between a light sensing 
portion and a photographic subject. It is desirable for this color filter means for switching 

45 to switch a color filter during migration of a migration means, and for a record playback 
means to record the image information which the light sensing portion received for every 
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change of a color filter, and to generate the image of a photographic subject in Junji Men 
using the recorded image information. 

[0034] As mentioned above, as one configuration of honeycomb arrangement a solid 
state camera The optical system which makes a field image project on an image pick-up 
5 side, and the color filter means according [ three primary colors ] the incident light which 
passed through this optical system to each arranged veneer, While performing signal 
processing which interpolates the pixel data corresponding to the opening location of a 
photo detector based on the image pick-up signal from the photo detector which performs 
photo electric conversion allotted directly under this color filter means, and this photo 

10 detector While making each color filter and said photo detector of a color filter means 
correspond including a data-processing means to generate brightness data and color data, 
from the pixel data containing the interpolated pixel data In the solid state camera with 
which a photo detector is arranged at the physical relationship which the pitch shifted by 
the half in the line writing direction and the direction of a train mutually, respectively in 

15 case spacing of the cores of the geometric image pick-up side configuration of a photo 
detector is made into a pitch A data-processing means is G. RGB obtained through the 
color filter means of RB perfect check pattern which shifted only the distance of the one 
half of a pitch to a tetragonal lattice and this G tetragonal lattice A digital conversion 
means to change an image pick-up signal into a digital signal, The 1st brightness 

20 operation means which creates the brightness data in the location where a photo detector 
exists based on the output from this digital conversion means, Level from this brightness 
operation means, and/or 2nd brightness operation means to create the brightness data in 
this virtual photo detector when the empty field of a photo detector is used as a virtual 
photo detector based on the brightness data located perpendicularly, RGB obtained from 

25 the brightness data created with this 2nd brightness operation means, and a photo detector 
A plane operation means to create the plane data of the whole screen in each color using 
each color data, A matrix means to generate brightness data and color difference data 
using the plane data created by this plane operation means, It considers as the including- 
filtering means [ to band-limit to an output from this matrix means ], and aperture 

30 adjustment means to perform profile emphasis processing to brightness data among 
outputs from this filtering means description. 

[0035] The quality of the image obtained by performing signal processing by this 

configuration, attaining simplification of equipment can be raised further. 

[0036] Here, the 1st brightness operation means is the pixel data G about the brightness 

35 data of the object to create. It is desirable the calculation by the operation using the pixel 
data R and B located in the perimeter of the brightness data of this object in the 
brightness data of the object to create or that horizontal and calculation by the operation 
as which the adaptation processing by decision of a vertical color boundary was 
considered are performed. 

40 [0037] Moreover, as for the 2nd brightness operation means, it is desirable to generate the 
data of said virtual photo detector using a means to perform low pass filter processing, to 
the brightness data supplied. Thereby, actual data processing can be realized by the 
processing which pours pixel data for the component of hardware. The burden of 
equipment can be made to mitigate compared with the conventional data processing. 

45 [0038] Making it the configuration of the solid state camera mentioned above in the solid 
state camera of more concrete 2 plate type optical system While two-dimensional array is 
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• carried out in a line writing direction and the direction of a train, the photo detector which 
is made to project a field image on two image pick-up sides at least, respectively, and 
forms an image pick-up side It arranges in the relation from which the core of the 
geometric image pick-up side configuration where the photo detector to which two- 
5 dimensional array of one side was carried out when the same field image projected on the 
image pick-up side was piled up spatially, and the photo detector to which two- 
dimensional array of another side was carried out correspond shifted in the line writing 
direction and the direction of a train the half-pitch every. A color filter means When it 
has been arranged in the front face of this photo detector corresponding to a photo 
10 detector and piles up spatially, they are three primary colors RGB. It is desirable that the 
color array used as a color filter is used. 

[0039] In the solid state camera of a more concrete field serial mode The optical system 
which makes a field image project on one image pick-up side, making it the configuration 
of the solid state camera mentioned above, The color filter means for switching which 

15 switches the color filter means inserted between the photo detectors to which two- 
dimensional array of this optical system and photo detector was carried out, The 
migration means to which the light sensing portion to which two-dimensional array of the 
photo detector was carried out is moved in a two-dimensional flat surface parallel to an 
image pick-up side, Moving a light sensing portion over multiple times with this 

20 migration means Each time of this migration, It is desirable to obtain the relation to 

which the image which photoed the photoed image including a record means to record on 
Junji Men, at every migration shifted the core of a geometric image pick-up side 
configuration the half-pitch every in the line writing direction and the direction of a train 
to the image photoed before one. 

25 [0040] In the field data from a record playback means, a photo detector shifts the solid 
state camera of this invention, and it uses the empty field of the photo detector 
accompanying arrangement as a virtual photo detector. A signal-processing means 
performs exact color reproduction serious consideration and signal processing according 
to serious consideration and each item of the resolution of horizontal and/or a 

30 perpendicular direction based on the data from the adjoining photo detector, respectively. 
By raising qualitatively the element at the time of generating the signal which each pixel 
data have, increasing pixel data including a virtual photo detector, and developing pixel 
arrangement in the shape of a tetragonal lattice Though it is a light-receiving element 
number smaller than before, according to each item thought as important, a signal can 

35 actually be easily done in high quality. Possibility of offering the image more than the 
resolution called conventional limitation with the interpolation using this signal made 
improving in quality is raised. 

[0041] Moreover, when two-dimensional array of the opening which was able to be 
opened so that this invention might be sent to a photo detector through two or more color 

40 filters which have the spectral sensitivity characteristic which is different in incident light 
is carried out, An opening configuration perpendicularly opening formed in the tetragonal 
lattice or the polygon for every single tier Or opening horizontally shifted for every party, 
Or light is received by the photo detector through opening which has the opening 
configuration which rotated 45 degrees of tetragonal lattices, or a polygonal opening 

45 configuration. The gamma conversion process of being the signal-processing approach of 
performing signal processing to a picture signal at this picture signal based on the two- 
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dimensional pixel data which treated the photo detector as a pixel and were obtained by 
light-receiving, and performing gamma conversion to the signal acquired by the photo 
detector, The digital conversion process of changing into digital data the signal which 
received processing at this gamma conversion process, The data storage process which 
5 memorizes the pixel data after this digital conversion process is included. Furthermore, a 
photo detector shifts to the pixel data which read and read the pixel data memorized at the 
data storage process, and the empty field of the photo detector accompanying 
arrangement is used as a virtual photo detector. Perpendicularly exact color reproduction 
serious consideration horizontal based on the pixel data from the adjoining photo detector 
10 and/or and serious consideration of resolution, and the pixel data generation process that 
generates the pixel data according to each item, respectively, It is characterized by having 
a broadband chemically-modified [ which makes the picture signal searched for based on 
the component signal acquired at this pixel data generation process broadband-ize ] 
degree. 

15 [0042] Here, a pixel data generation process is good to include the color reproduction 
serious consideration process of a photo detector shifting, thinking perpendicularly exact 
color reproduction horizontal based on the pixel data from the photo detector 
accompanying arrangement and/or as important, and performing data processing, and 
horizontal, based on pixel data and/or the resolution serious consideration process of 

20 thinking vertical resolution as important and performing data processing. 

[0043] A broadband chemically-modified degree is good to include horizontal and the 
band duplication prevention process of preventing duplication of a frequency band in 
common in case both vertical resolution is thought as important, at false addition down 
stream processing which adds the component signal with which color reproduction was 

25 taken into consideration, and the component signal which thought resolution as important 
in false frequency, and this pixel data generation process. 

[0044] The subtraction process which subtracts the 2nd component signal which took 
low-pass color reproduction into consideration rather than the frequency band of said 1st 
component signal from the 1st component signal to the frequency band with which the 

30 resolution by which false addition down stream processing was generated at the pixel 
data generation process is thought as important, It is desirable to include the output from 
this subtraction process, the distortion prevention process of performing processing 
which prevents clinch distortion to the 1st component signal, respectively, and the 2nd 
addition process adding each output which passed through this distortion prevention 

35 process. 

[0045] As for a band duplication prevention process, it is desirable horizontal and that the 
band limit process which band-limits to the frequency band with which the component 
signal of either of the vertical component signals is common, and addition down stream 
processing which the frequency band which was common in the output band-limited at 
40 this band limit process is included, and also adds the component signal of a direction are 
included. 

[0046] In case a pixel data generation process reads the pixel data memorized at the data 
storage process and they carry out data processing corresponding to the color of a color 
filter The pixel data which interpolate the pixel data of the virtual photo detector location 
45 between RB or GG from the pixel data in the area of three-line two trains, and are in the 
area of five-line two trains to R Or B While computing pixel data G The color 
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reproduction serious consideration process which generates the low-pass component 
using pixel data with a pixel as it is, While interpolating the image data of the virtual 
photo detector location of the center of area from the pixel data which compute the pixel 
data which perform a weighting operation to the pixel data in the area of a five-line one 
5 train, and are located in the center of area, and are in the area of a three-line one train G 
The horizontal resolution serious consideration process which generates a horizontal 
high-frequency component using pixel data with a pixel as it is, It is desirable to include 
the vertical definition serious consideration process which performs the same 
interpolation processing as a horizontal high-frequency component to the pixel data 
10 which rearranged read-out of the memorized pixel data and were read, and generates a 
vertical high-frequency component. 

[0047] A horizontal / vertical definition serious consideration process is R of said color 
filter, and B among pixel data. It is desirable to carry out weighting of the pixel data of a 
virtual photo detector location to an adjoining line or the pixel data of a train, and to 

15 perform interpolation processing, using corresponding pixel data as it is. 

[0048] Moreover, a resolution serious consideration process is G of a color filter among 
pixel data. The 1st correlation detection process which detects the correlation over pixel 
data only using four corresponding pixel data, The 1st linear interpolation process which 
carries out linear interpolation using pixel data with the large correlation value acquired 

20 according to this 1st correlation detection process is repeated. Furthermore, the 2nd 

correlation detection process which performs correlation detection to the pixel data of the 
location of the virtual photo detector surrounded by three pixel data including the pixel 
data obtained at the 1st linear interpolation process, It is good to repeat the 2nd linear 
interpolation process which performs linear interpolation according to the processing 

25 result of this 2nd correlation detection process. 

[0049] The average interpolation process of interpolating by averaging four pixel data to 
the pixel data of the location of the virtual photo detector surrounded by three pixel data 
including the pixel data obtained at the 1st linear interpolation process may be used for 
the 2nd linear interpolation process. 

30 [0050] That a pixel data generation process is horizontal and/or the resolution serious 
consideration process which generates a vertical high-frequency component, The three 
primary colors R corresponding to a color filter, and G and B In case interpolation 
expansion is carried out in consideration of color reproduction, respectively as field data 
which also include the color data of the location of a virtual photo detector paying 

35 attention to each color In horizontal interpolation, they are three primary colors R, and G 
and B. To the line containing the color for view, carry out a weighting average and pixel 
data are interpolated. And the level plane interpolation expansion process of averaging 
and interpolating the pixel data of the line which adjoins to the line containing the color 
for view, and a different color, In vertical interpolation, they are said three primary colors 

40 R, and G and B. To the train containing the color for view, carry out a weighting average 
and pixel data are interpolated. And the perpendicular plane interpolation expansion 
process of averaging and interpolating the pixel data of the train which adjoins to the 
train containing the color for view and a different color is included. Furthermore, level 
and/or the color difference matrix generation process which generates the color 

45 difference and brightness data based on the expansion result of a perpendicular plane 
interpolation expansion process, You may make it include said profile emphasis process 
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of adding horizontal and/or the component signal which emphasizes the profile generated 
from high region down stream processing of serious consideration of vertical resolution 
in the brightness data generated at this color difference matrix process. 
[0051] Moreover, the three primary colors R to which it restored after the broadband 
5 chemically-modified degree to the signal-processing approach, and G and B You may 
make it include the expansion interpolation process of performing interpolation 
processing using a signal. 

[0052] A pixel data generation process is R. Or B R which is set and is interpolated with 
the known pixel data of two points Or B It is G to the same physical relationship as the 
10 triangle formed by pixel data. R which there are pixel data, and interpolates the weighted 
mean of three pixel data, respectively noting that it is equal Or B You may ask for pixel 
data. 

[0053] Make it project on an image pick-up side as the more desirable signal-processing 
approach according to the optical system which prepared the field image, and the color of 

15 the incident light which passed through this optical system is separated into three primary 
colors with the color filter arranged in the veneer. After carrying out photo electric 
conversion of this transmitted light whose color was separated and searching for an 
image pick-up signal, while performing signal processing which interpolates the pixel 
data in that opening location to the photo detector beforehand prepared based on this 

20 image pick-up signal While making a color filter and a photo detector correspond 
including the data-processing process which generates brightness data and color data 
from the pixel data containing the interpolated pixel data In the signal-processing 
approach given to the pixel data with which a photo detector is obtained by the physical 
relationship which the pitch shifted by the half in the line writing direction and the 

25 direction of a train mutually, respectively in case spacing of the cores of the geometric 
. image pick-up side configuration of a photo detector is made into a pitch A data- 
processing process is G. A tetragonal lattice and this G RGB obtained through the color 
filter of RB perfect check pattern which shifted only the distance of the one half of a 
pitch to the tetragonal lattice The digital conversion process of changing an image pick- 

30 up signal into a digital signal, The 1st process which creates the brightness data in the 
location where a photo detector exists based on the pixel data obtained according to this 
digital conversion process, The 2nd process which creates the brightness data in this 
virtual photo detector in a horizontal and a perpendicular direction, or perpendicular and 
horizontal order when the empty field of a photo detector is used as a virtual photo 

35 detector based on the brightness data obtained according to this 1st process, RGB 

obtained from the brightness data created at this 2nd process, and a photo detector The 
plane creation process which creates the plane data of the whole screen in each color 
using each color data, The matrix generation process which generates brightness data and 
color difference data using the plane data created by this plane creation process, It is 

40 characterized by including the filtering process which band-limits to the brightness data 
obtained from this matrix generation process, and color difference data, and the aperture 
adjustment process of performing profile emphasis processing to the brightness data 
processed at this filtering process. 

[0054] Here, the 1st process is G. A tetragonal lattice and this G G obtained with RB 
45 perfect check pattern which shifted only the distance of the one half of a pitch to the 

tetragonal lattice Pixel data are included. R obtained from the perimeter of the pixel data 
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of G Pixel data and B In case brightness data are created from pixel data R Pixel data and 
B Mesial magnitude data for [ which made the pixel data for / this / creation one half 
when making one pixel data of the pixel data applicable / of brightness data / to creation ] 
creation, It is desirable to compute the brightness data in the location of the photo 
5 detector actually prepared from the perimeter pixel data broken by the value which 
doubled the number of pixel data which added the pixel data of another side located in 
the perimeter for [ this ] creation at most near and the equal distance, and added this 
addition result. 

[0055] Moreover, in case the 2nd process is related horizontally and interpolates the pixel 

10 data of the location corresponding to a virtual pixel photo detector, while it performs the 
level process of the 0th step which carries out the multiplication of the multiplication 
multiplier corresponding to the pixel data to interpolate The level process of the 1st step 
which adds the data which adjoin the right-and-left both sides of this pixel data to 
interpolate, and carries out the multiplication of the multiplication multiplier to this 

15 addition result, The process of the 1st step and n steps of level processes which carry out 
the multiplication of the multiplication multiplier corresponding to the pixel data 
similarly located in the equal distance horizontally from this pixel data to interpolate are 
repeated in each stage. The level interpolation process which adds all the multiplication 
results repeated after the level process of a level process and the 1st step of the 0th step, 

20 and generates interpolation pixel data, In case the pixel data of the target location are 
generated using the pixel data obtained according to this level interpolation process It is 
desirable to include perpendicular down stream processing which carries out the 
multiplication of the multiplication multiplier corresponding to the pixel data located 
perpendicularly, adds all the obtained multiplication results, and performs vertical low- 

25 pass processing. 

[0056] Furthermore, the 1st process computes the 1st correlation value of horizontal and 
a perpendicular direction, respectively, before performing calculation processing of 
brightness data. When it judges that the 1st predetermined value and each predetermined 
calculation result are compared, respectively, and correlation has this compared result 

30 horizontally The level brightness calculation process which breaks by the value which 
doubled the number of pixel data which added calculation of brightness data using 
horizontal pixel data, and added this addition result, and is used as perimeter pixel data, 
When it judges that correlation has this compared result perpendicularly, use vertical 
pixel data and calculation of brightness data is added. When the perpendicular brightness 

35 calculation process which breaks by the value which doubled the number adding this 
addition result of pixel data, and is used as perimeter pixel data, a correlation value with 
this compared horizontal result, and a vertical correlation value are smaller than a 
predetermined value, The pixel data of another side located in the perimeter for [ this ] 
creation in perimeter pixel data at most near and the equal distance are added. The 

40 average luminance calculation process computed by breaking by the value which doubled 
the number adding this addition result of pixel data is included. The mesial magnitude of 
the pixel data for creation, It is advantageous to create the pattern of perimeter pixel data 
to the brightness data obtained from any one of a level brightness calculation process, a 
perpendicular brightness calculation process, and the average luminance calculation 

45 processes. 

[0057] In calculation processing of brightness data moreover, the 1st process Before 
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performing calculation processing of brightness data, the 1st correlation value of 
horizontal and a perpendicular direction is computed, respectively. While comparing the 
1st predetermined value and each predetermined calculation result, respectively and 
performing a level brightness calculation process or a perpendicular brightness 
5 calculation process according to this comparison result Pixel data R Or when one pixel 
data are used as the brightness data for creation among the pixel data B The correlation 
value acquired using the pixel data of another side in which it is horizontally located 
through the brightness data for [ this ] creation, and the brightness data for [ this ] 
creation, respectively is added. Horizontal and the level brightness calculation process 

10 which will be performed according to decision if the vertical 2nd correlation value is 

computed, respectively, the 2nd predetermined value and each predetermined calculation 
result are compared, respectively and correlation has this compared result horizontally, 
The perpendicular brightness calculation process which will be performed according to 
decision if correlation has this compared result perpendicularly, The average luminance 

15 calculation process performed in case this compared result differs from any correlation is 
included. The mesial magnitude data for creation, It is advantageous to create the pattern 
of perimeter pixel data to the brightness data obtained from any one of a level brightness 
calculation process, a perpendicular brightness calculation process, and the average 
luminance calculation processes. 

20 [0058] It sets to the approach mentioned above and is the pixel data G in the 1st process 
further. When the value which added the pixel data of a diagonal location and was 
acquired with the absolute value of the difference of this addition result is beyond the 3rd 
predetermined value, it is good to compute perimeter pixel data at an average luminance 
calculation process. 

25 [0059] The 1st process computes the 1st correlation value of the direction of right slant, 
and the direction of left slant, respectively from the difference of the pixel data of the 
same color located in a diagonal location to the pixel data which compute brightness data, 
before performing calculation processing of brightness data. When it judges that the 4th 
predetermined value and each predetermined calculation result are compared, 

30 respectively, and correlation has this compared result in the direction of right slant The 
right slanting brightness calculation process which breaks by the value which doubled the 
number of pixel data which added the pixel data used for calculation of the 1st correlation 
value of the direction of right slant, and added this addition result, and is used as 
perimeter pixel data, When it judges that correlation has this compared result in the 

35 direction of left slant, the pixel data used for calculation of the 1st correlation value of the 
direction of left slant are added. The left slanting brightness calculation process which 
breaks by the value which doubled the number adding this addition result of pixel data, 
and is used as perimeter pixel data, and when this compared result has the 1st correlation 
value of said direction of right slant, and the 1st correlation value of the direction of left 

40 slant smaller than the 4th predetermined value, The average luminance calculation 
process computed by breaking by the value which doubled the number of pixel data 
which added all the pixel data of the same color used for calculation of a correlation 
value, and added this addition result is included. The mesial magnitude of the pixel data 
for creation, It is desirable to create the pattern of brightness data from addition with said 

45 perimeter pixel data obtained from any one of a right slanting brightness calculation 
process, a left slanting brightness calculation process, and the average luminance 
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calculation processes. 

[0060] The 1st process compares the calculation result of the 1st correlation value of the 
4th predetermined value, the direction of right slant, and the direction of left slant, 
respectively, before performing calculation processing of brightness data. Moreover, the 
5 mesial magnitude of the pixel data for creation, When the data which either the right 

slanting brightness calculation process and the left slanting brightness calculation process 
computed are added, Furthermore, in addition, the 2nd correlation value of the direction 
of right slant and the direction of left slant is computed [ in this case ], respectively from 
the difference of the unique pixel data located in a diagonal location to the pixel data 

10 which compute brightness data. The calculation result of the 2nd correlation value of the 
5th newly set-up predetermined value, the direction of right slant, and the direction of left 
slant is compared, respectively. When it judges that correlation has this compared result 
in the direction of right slant, it calculates by the unique pixel data used for calculation of 
the 2nd correlation value of the direction of right slant. The right slanting brightness 

1 5 operation process which breaks by the value which doubled the number of pixel data 
which used this result of an operation for the operation, and is used as perimeter pixel 
data, When it judges that correlation has this compared result in the direction of left slant, 
it calculates by the unique pixel data used for calculation of the 2nd correlation value of 
the direction of left slant. The left slanting brightness operation process which breaks by 

20 the value which doubled the number of pixel data which used this result of an operation 
for the operation, and is used as perimeter pixel data, When this compared result has the 
2nd correlation value of the direction of right slant, and the 2nd correlation value of the 
direction of left slant smaller than said 5th predetermined value, It calculates by the 
unique pixel data used for calculation of the 2nd correlation value, and the average 

25 luminance operation process computed by breaking by the value which doubled the 

number of pixel data which used this result of an operation for the operation is included. 
The mesial magnitude of the pixel data for creation, It is more desirable to create the 
pattern of brightness data from addition with said perimeter pixel data obtained from any 
one of a right slanting brightness operation process, a left slanting brightness operation 

30 process, and the average luminance operation processes. 

[0061] The vocabulary furthermore specified is explained. It can express with the 
absolute value of the difference of the unique pixel data perpendicularly allotted on both 
sides of the absolute value of level and the difference of the unique pixel data to which 
the vertical 1st correlation value is horizontally allotted on both sides of the pixel for 

35 brightness data origination, respectively, and the pixel for brightness data origination 
mentioned above. Moreover, the 2nd correlation value of horizontal and a perpendicular 
direction Respectively the pixel for brightness data origination It inserts. Horizontally 
While is allotted. Unique Pixel data The absolute value of a difference with the 
brightness data of this pixel for creation And the unique pixel data of another side On 

40 both sides of the aggregate value of the absolute value of a difference with the brightness 
data of this pixel for creation, and the pixel for brightness data origination, while is 
allotted perpendicularly and it can express with the aggregate value of the absolute value, 
of a difference with unique pixel data, and the absolute value of the difference of the 
unique pixel data of another side, and the brightness data of this pixel for creation. 

45 [0062] And the 1 st correlation value and the 2nd correlation value of the direction of 
right slant, and the direction of left slant It computes as the 1st correlation value and the 
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2nd correlation value of horizontal, after rotating the location rotated 45 degrees before 
computing each pixel location supplied, and a perpendicular direction. The brightness 
data which are performing the comparison with a predetermined value, respectively and 
correspond are computed, and you may make it return to the location before rotating the 
5 brightness data obtained after this calculation. 

[0063] As for the 2nd correlation value, it is more desirable than the pixel data used for 
calculation of the 1st correlation value to use the pixel data of the location near the pixel 
for creation for calculation. 

[0064] The 1st process makes a field image project on two image pick-up sides formed 
10 by the light sensing portion to which two-dimensional array of the photo detector was 
carried out at least according to optical system, respectively. Arrangement of the image 
pick-up side which the photo detector arranged to two-dimensional array in the line 
writing direction and the direction of a train forms is carried out to the relation from 
which the core of the geometric image pick-up side configuration of corresponding in the 
15 photo detector to which two-dimensional array of one side was carried out, and the photo 
detector to which two-dimensional array of another side was carried out shifted in the line 
writing direction and the direction of a train the half-pitch every. Three primary colors 
RGB prepared for the front face of this photo detector corresponding to this photo 
detector It is advantageous to use the pixel data obtained according to the process which 
20 piles up spatially the same field image projected on these two image pick-up sides 
through the color array of the filter whose color is separated. 

[0065] The filter change-over process which switches the filter whose color is separated 
between the photo detectors which prepared the 1st process, and by which two- 
dimensional array was carried out, The migration process to which the inside of a two- 

25 dimensional flat surface parallel to the image pick-up side in which a photo detector is 
formed by the light sensing portion by which two-dimensional array was carried out is 
moved over multiple times, The pixel data which perform the record process which 
records the field image by this migration process obtained for every migration on Junji 
Men, and are obtained by these procedures are used. It is desirable at every migration that 

30 . the relation whose photoed image shifted the core of a geometric image pick-up side 

configuration the half-pitch every in the line writing direction and the direction of a train 
to the image photoed before one is obtained. 

[0066] A plane creation process is G by the digital conversion process. A tetragonal 
lattice and this G Pixel data of each color obtained corresponding to the photo detector of 

35 the actual existence in RB perfect check pattern which shifted only the distance of the 

one half of a pitch to the tetragonal lattice, The brightness data created by the 2nd process 
are used and it is G of pixel data. In plane interpolation Horizontal and/or a perpendicular 
direction are adjoined to the pixel for interpolation. As opposed to the existing average of 
the pixel data G and the pixel for interpolation which were obtained in fact Horizontal 

40 and/or the process which adds the brightness data corresponding to the location of the 
pixel for interpolation to a difference with the averaging of the brightness data which 
adjoin perpendicularly, and is acquired, R of pixel data In plane interpolation Pixel data R 
which adjoin and exist in the direction of slant to the pixel for interpolation and which 
were obtained in fact 1st R which adds the brightness data corresponding to the location 

45 of the pixel for interpolation to a difference with the averaging of the brightness data 
which adjoin in the direction of slant, and this direction to an average and the pixel for 
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interpolation, and is obtained Process, Color R in which the pixel for interpolation 
remains Pixel data R to receive This 1st R Were obtained according to the process. Color 
R by which the pixel for interpolation remains in the difference of the averaging of the 
pixel data located in the equal distance, and the averaging of the brightness data located 
5 in this equal distance 2nd R which adds the brightness data to receive and is obtained 
Process, color R in which the pixel for interpolation furthermore remains Pixel data R to 
receive The 1st and 2nd process and actually obtained pixel data R located in a recently 
side 3rd R which adds the brightness data corresponding to the location of the pixel for 
interpolation to the difference of averaging and the averaging of the brightness data 

10 corresponding to the pixel used for this averaging, and is obtained A process is included. 
Further B of pixel data In plane interpolation Pixel data B which adjoin and exist in the 
direction of slant to the pixel for interpolation and which were obtained in fact 1st B 
which adds the brightness data corresponding to the location of the pixel for interpolation 
to a difference with the averaging of the brightness data which adjoin in the direction of 

15 slant, and this direction to averaging and the pixel for interpolation, and is obtained 

Process, Color B in which the pixel for interpolation remains Pixel data B to receive This 
1st B Were obtained according to the process. Color B by which the pixel for 
interpolation remains in the difference of the averaging of the pixel data located in the 
equal distance, and the averaging of the brightness data located in this equal distance 2nd 

20 B which adds the brightness data to receive and is obtained Process, color B in which the 
pixel for interpolation furthermore remains Pixel data B to receive The 1 st and 2nd 
process and actually obtained pixel data B located in a recently side 3rd B which adds the 
brightness data corresponding to the location of the pixel for interpolation to the 
difference of averaging and the averaging of the brightness data corresponding to the 

25 pixel used for this averaging, and is obtained It is desirable to include a process. 

[0067] Color reproduction serious consideration exact based on the pixel data from a 
photo detector with which the signal-processing approach of this invention adjoins, And 
horizontal and/or the pixel data according to serious consideration and each item of 
vertical resolution are generated, respectively (pixel data generation process). Attain 

30 broadband-ization of pixel data based on the generated component signal (broadband 
chemically-modified degree), and by interpolating the pixel data of a virtual photo 
detector based on the obtained data, and increasing pixel data in the shape of a tetragonal 
lattice Though it is a light-receiving element number smaller than before, according to 
each item thought as important, a signal can actually be easily done in high quality. By 

35 interpolating using this signal made to improve in quality, the possibility of image offer 
beyond a resolution limitation is raised. 

[0068] Moreover, according to another expression, it characterizes as follows. The optical 
system which the solid state camera of this invention makes project a photographic 
subject image on an image pick-up side, They are three primary colors RGB about the 

40 incident light supplied through optical system. An image pick-up means by which light- 
receiving by two or more photo detectors which form an image pick-up side for the 
transmitted light from a color-separation means of the veneer by which the primary color 
filter whose color is separated was arranged on predetermined arrangement performs 
photo electric conversion, In the solid state camera which has a signal-processing means 

45 to perform signal processing to this changed pixel data, and to generate a luminance 

signal after changing into digital one the image pick-up signal by which all pixel read-out 
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was carried out from this image pick-up means Said primary color filter and photo 
detector of a color-separation means separately a pair nothing and a photo detector With 
the photo detector allotted in the same line and the direction of a train, the geometric core 
of said photo detector is allotted to half-pitch gap ****** to the pitch between this photo 
5 detector, respectively. For predetermined arrangement Color G A tetragonal lattice is 
formed by four and it is the color G of 1 of this tetragonal lattice. G with which it 
received and which was matched for that perimeter with colors R and B in checkers A 
square RB perfect check pattern is used. A signal-processing means Color G The pixel 
data obtained by corresponding are used for brightness data as it is. In colors R and B A 

10 1st operation means to compute the brightness data of a color for which it asks from the 
relation of the averaging of these pixel data while using the pixel data of colors R and B, 
Interpolation and three primary colors RGB of brightness data to the virtual pixel located 
in the geometric center between photo detectors based on the brightness data obtained 
with this 1st operation means It is characterized by including a 2nd operation means to 

15 perform interpolation to other two colors of the color obtained from the existing photo 
detector inside. 

[0069] Here, in case the 1st operation means asks for the brightness data of one color of 
the colors R and B using the pixel data of colors R and B, it is desirable to compute the 
brightness data of the color which calculates the mesial magnitude of the average value of 
20 four pixel data which compute that mesial magnitude as one color, and are arranged on 
the perimeter of this mesial magnitude, the color of another side, and the color of one of 
these of the same color in the color to compute from addition. 

[0070] moreover, the 1st operation means -- color G the time of computing the brightness 
data of the colors R and B located at the core of a tetragonal lattice — the difference of the 

25 horizontal pixel data among four pixel data of the color of this brightness data to 

compute, and the same color - with the absolute value of a value It calculates based on 
the absolute value of a value, the difference of vertical pixel data — from this result of an 
operation and the 1st predetermined decision value with horizontal, and whether there is 
any correlation in the direction of either of vertical and a 1st correlation detection means 

30 to detect color G a tetragonal lattice - using ~ the difference of one horizontal pixel data 
- the absolute value of a value, and the difference of the horizontal pixel data of another 
side ~ with the aggregate value of the absolute value of a value the difference of the pixel 
data of one perpendicular direction — the absolute value of a value — Calculate based on a 
difference with the aggregate value of the absolute value of a value, and horizontal, and 

35 whether there is any correlation in the direction of either of vertical and a 2nd correlation 
detection means to detect are included from this result of an operation and the 2nd 
predetermined decision value, and the difference of the pixel data of the perpendicular 
direction of another side — It is desirable to compute the brightness data of a color for 
which it asks according to the result of the 1st and 2nd correlation detection means. 

40 [0071] Correlation detection may go not only in a horizontal direction or a perpendicular 
direction but in the direction of slant. The 1st operation means color G the time of 
computing the brightness data of the colors R and B located at the core of a tetragonal 
lattice - the difference of the pixel data of the direction of right slant among four pixel 
data of the color of this brightness data to compute, and the same color - with the 

45 absolute value of a value the difference of the pixel data of the direction of left slant — in 
the which direction of slant it calculates based on the absolute value of a value, and there 
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is any correlation from the comparison of this result of an operation and the 3rd 
predetermined decision value with a 3rd correlation detection means to detect color G 
Color G located in the both ends of the direction of right slant on both sides of a 
brightness calculation pixel using a tetragonal lattice the difference of pixel data — with 
5 the absolute value of a value color G located in the both ends of the direction of left slant 
on both sides of a brightness calculation pixel A value is computed, the difference of 
pixel data — difference with the absolute value of a value — It is desirable to compute the 
brightness data of a color for which it asks according to the result of the 3rd and 4th 
correlation detection means including in the which direction of slant there is any 
10 correlation and a 4th correlation detection means to detect, from the comparison of this 
computed value and the 4th predetermined decision value. 

[0072] By the way, an image pick-up means is an interlace, or X and Y about read-out of 
an image pick-up signal. You may make it read with an address system. 
[0073] the spectrum with which this solid state camera carries out the spectrum of the 
1 5 incident light from optical system in two or more directions — a means and this spectrum 

— the number of the directions as for which a means carries out a spectrum responding 

- three primary colors RGB of two or more classes the time of piling up each primary 
color filter arrangement, while allotting color filter arrangement before each image pick- 
up means - G It is desirable to include the color-separation means used as a square RB 

20 perfect check pattern. This offers the solid state camera of 2 plate methods. 

[0074] Moreover, an image pick-up means by which, as for the solid state camera of a 
field serial mode, square arrangement of all the cores of this photo detector where a photo 
detector is geometric was carried out in the line and the direction of a train, A migration 
means to move this image pick-up means in a line and/or the direction of a train spatially, 

25 The filter means for switching which switches the color filter of the color-separation 
means allotted to the front face of an image pick-up means with migration of the image 
pick-up means by this migration means, A record means to record the signal supplied 
from a signal-processing means for every migration of a migration means and change of a 
filter means for switching as an image of a photographic subject image is included. When 

30 the photographic subject image obtained for every change of a filter means for switching 
is piled up spatially, it is desirable to use the field serial mode which becomes the image 
obtained by the G square RB perfect check pattern. 

[0075] The configuration of these solid state cameras uses and is advantageous to the 
image processing system which generates brightness data with the 1st and 2nd operation 

35 means of a signal-processing means based on the playback data from the record medium 
with which the image data which picturized the field image through optical system and 
said image pick-up means, and was obtained, or this image data was recorded. The 
opening configuration of these photo detectors has large possibility of not becoming the 
shape of a mainly used tetragonal lattice from the former, in order to secure the effective 

40 transfer way of a signal charge. 

[0076] Furthermore, if the point of signal processing depending on the arrangement 
pattern of a color filter is noted, signal processing mentioned above is G. Also when the 
color filter of a stripe RB perfect check pattern applies, it turns out that it is effective. The 
opening configuration of the photo detector in this case becomes tetragonal lattice-like. A 

45 new solid state camera is proposed in view of such a thing. The optical system which the 
solid state camera of this invention makes project a photographic subject image on an 
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image pick-up side, They are three primary colors RGB about the incident light supplied 
through optical system. An image pick-up means by which light-receiving by two or 
more photo detectors which form said image pick-up side for the transmitted light from a 
color-separation means of the veneer by which the primary color filter whose color is 
5 separated was arranged on predetermined arrangement performs photo electric 

conversion, In the solid state camera which has a signal-processing means to perform 
signal processing to this changed pixel data, and to generate a luminance signal after 
changing into digital one the image pick-up signal by which all pixel read-out was carried 
out from this image pick-up means The primary color filter and photo detector of a color- 

10 separation means separately a pair nothing and a photo detector It is allotted in a line and 
the direction of a train two-dimensional by square arrangement. For predetermined 
arrangement Color G A stripe is formed in the direction of a train and it is the color G of 
this stripe. The G stripe RB perfect check pattern with which colors R and B are allotted 
by turns, and form the shape of a perfect check in between is used. A signal-processing 

1 5 means is a color G. The pixel data obtained by corresponding are used for brightness data 
as it is. In colors R and B A 3rd operation means to compute the brightness data of a 
color for which it asks from the relation of the averaging of these pixel data while using 
the pixel data of colors R and B, They are three primary colors RGB based on the 
brightness data obtained with this 3rd operation means. It is characterized by including a 

20 4th operation means to perform interpolation to other two colors of the color obtained 
from the existing photo detector inside. 

[0077] Here, in case the 3rd operation means asks for the brightness data of one color of 
the colors R and B using the pixel data of colors R and B, it is desirable to compute the 
brightness data of the color which calculates the mesial magnitude of the average value of 

25 four pixel data which compute that mesial magnitude as one color, and are arranged on 
the perimeter of this mesial magnitude, the color of another side and the color of one of 
these, and the same color in the color to compute from addition. 
[0078] The 3rd operation means is a color R. Or B In case the brightness data located at 
the core of this grid using the pixel data of the grid to form are computed the color of this 

30 brightness data to compute, and the difference of the unique horizontal pixel data among 
four pixel data - with the absolute value of a value It calculates based on the absolute 
value of a value, the difference of the pixel data of the vertical same color ~ from this 
result of an operation and the 5th predetermined decision value with horizontal, and 
whether there is any correlation in the direction of either of vertical and a 5th correlation 

35 detection means to detect color G a tetragonal lattice ~ using - the difference of one 

horizontal pixel data ~ the absolute value of a value, and the difference of the horizontal 
pixel data of another side - with the aggregate value of the absolute value of a value the 
difference of the pixel data of one perpendicular direction - the absolute value of a value 
- Calculate based on a difference with the aggregate value of the absolute value of a 

40 value, and horizontal, and whether there is any correlation in the direction of either of 
vertical and a 6th correlation detection means to detect are included from this result of an 
operation and the 6th predetermined decision value, and the difference of the pixel data 
of the perpendicular direction of another side - It is desirable to compute the brightness 
data of a color for which it asks according to the result of the 5th and 6th correlation 

45 detection means. 

[0079] moreover, the 3rd operation means ~ color G the difference of the pixel data of 
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the direction of right slant among as unique in case the brightness data of the colors R 
and B located at the core of the tetragonal lattice to form are computed four pixel data as 
the color of this brightness data to compute — with the absolute value of a value the 
difference of the pixel data of the direction of left slant — in the which direction of slant it 
5 calculates based on the absolute value of a value, and there is any correlation from the 
comparison of this result of an operation and the 7th predetermined decision value with a 
7th correlation detection means to detect color G the difference of the pixel data of a 
color G located in the both ends of the direction of right slant on both sides of a 
brightness calculation pixel using the tetragonal lattice to form with the absolute value 

10 of a value color G located in the both ends of the direction of left slant on both sides of a 
brightness calculation pixel A value is computed, the difference of pixel data - difference 
with the absolute value of a value — It is desirable to compute the brightness data of a 
color for which it asks according to the result of the 7th and 8th correlation detection 
means including in the which direction of slant there is any correlation and an 8th 

15 correlation detection means to detect, from the comparison of this computed value and 
the 8th predetermined decision value. 

[0080] An image pick-up means is an interlace, or X and Y about read-out of an image 
pick-up signal. It is good to read with an address system. 

[0081] the spectrum with which this solid state camera carries out the spectrum of the 
20 incident light from optical system in two or more directions - a means and this spectrum 

— the number of the directions as for which a means carries out a spectrum — responding 

- three primary colors RGB of two or more classes the time of piling up each primary 
color filter arrangement, while allotting color filter arrangement before each image pick- 
up means - G It is desirable to include the color-separation means used as a stripe RB 

25 perfect check pattern. Thereby, 2 plate type solid state camera is offered. 

[0082] An image pick-up means by which, as for the solid state camera of a field serial 
mode, square arrangement of all the cores of this photo detector where a photo detector is 
geometric was carried out in the line and the direction of a train, A migration means to 
move this image pick-up means in a line and/or the direction of a train spatially, The 

30 filter means for switching which switches the color filter of the color-separation means 
allotted to the front face of an image pick-up means with migration of the image pick-up 
means by this migration means, A record means to record the signal supplied from a 
signal-processing means for every migration of a migration means and change of said 
filter means for switching as an image of a photographic subject image is included. When 

35 the photographic subject image obtained for every change of a filter means for switching 
is piled up spatially, it can be made the image obtained by the G stripe RB perfect check 
pattern. 

[0083] The configuration of these solid state cameras may be used for the image 
processing system which generates brightness data with the 3rd and 4th operation means 
40 of a signal-processing means based on the playback data from the record medium with 
which the image data which picturized the field image through optical system and an 
image pick-up means, and was obtained, or this image data was recorded. 
[0084] 

[Embodiment of the Invention] Next, with reference to an accompanying drawing, the 
45 example of the solid state camera by this invention and the signal-processing approach is 
explained to a detail. 
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[0085] The solid state camera of this invention uses and is suitable for picture input 
devices to which for example, all pixel read-out is performed, such as a digital still 
camera and a video camera, and it has the description which makes a broadband signal 
the signal especially acquired by the image pick-up, and offers it. It explains referring to 
5 drawing 1 R> 1 - drawing 64 about two or more examples of this solid state camera. 
[0086] The solid state camera 10 of the 1st example has the image pick-up section 1 1 
which changes into an electrical signal the incident light supplied through the optical 
system which is not illustrated, and the color signal processing section 12 which performs 
color signal processing to a signal from the image pick-up section 1 1 (see drawing 1 ). 

10 [0087] the photo detector PD which adjoined the photo detector PD which carries out 
photo electric conversion of the light which carries out incidence of the image pick-up 
section 1 1 in this example — a perpendicular direction and/or light sensing portion 1 la by 
which was shifted horizontally and two-dimensional arrangement was carried out This 
light sensing portion 1 la The electrode EL which is arranged so that the opening AP 

15 formed in the front face may be bypassed, and takes out the signal from a photo detector 
PD The perpendicular transfer register VTrRl - VTrR4 which carry out the sequential 
transfer of the signal supplied through this electrode EL to the perpendicular direction of 
a light sensing portion 1 1 It has. 

[0088] The perpendicular transfer register VTrRl - VTrR4 The signal is transmitted 

20 according to the perpendicular transfer driving signals VI -V4 supplied. On each opening 
of the photo detector PD of the image pick-up section 1 1, it has two or more color filter 
CF of the different spectral sensitivity characteristic (see drawing 6 R> 6). Signal read- 
out from the image pick-up section 1 1 is performed by the parallel read-out of two lines. 
Color filter CF and Opening AP are explained in full detail in the latter part. 

25 [0089] The color signal processing section 12 is gamma transducer 12a, A/D-conversion 
section 12b and signal-processing section 12c It has. Gamma transducer 12a A gamma 
correction and the so-called gamma conversion are performed to the signal acquired from 
two or more perpendicular transfer registers of the image pick-up section 11, 
respectively. A/D Transducer 12b Gamma transducer 12a from — an output is changed 

30 into digital data. It sets to a solid state camera 10, and is A/D. Transducer 12b All the 
signals dealt with henceforth are digital data. In the example of this invention, for 
convenience, although a phrase called a signal and a component signal is used, it is 
digital. A/D Transducer 12b It is signal-processing section 12c, using the changed two- 
dimensional digital data as field data. It outputs. 

35 [0090] Signal-processing section 12c Exact color reproduction serious consideration and 
signal processing according to serious consideration and each item of the resolution of 
horizontal and/or a perpendicular direction are performed, respectively based on the data 
from the photo detector which adjoins among the field data supplied. In order to perform 
these signal processing, it is signal-processing section 12c. As shown in drawing 2 , they 

40 are the data-processing section 121, the false frequency adder unit 122, and the frequency 
duplication prevention section 123. It has. 

[0091] Data-processing section 121 A photo detector shifts, the empty field of the photo 
detector accompanying arrangement is used as a virtual photo detector (henceforth a 
virtual pixel), and data processing is performed according to exact color reproduction 
45 serious consideration, serious consideration of the resolution of horizontal to a row, 
and/or a perpendicular direction, and each item based on the data from the adjoining 
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photo detector, for this reason, the data-processing section 121 ****-- high-frequency 
component generation function part 121a, Low-pass component generation function part 
121b, And it has the low-pass color difference component generation function parts 121c 
and 12 Id. Here, the component signal (YL) with which color reproduction was taken into 
5 consideration is a low-pass component low in frequency compared with the component 
signal (YH) which thought resolution as important. This data-processing section 121 For 
example, Yh-Ylow The data Yh of each pixel and Ylow are generated from raw pixel 
data using the creating method, respectively. The pixel was developed in the shape of a 
tetragonal lattice to this data Yh and the generate time of Ylow, and the interpolation 

10 processing about the **** virtual pixel of input data has also gone. Data-processing 
section 121 Data processing about color-difference signals (R-Y) (B-Y) L and L is also 
performed by low-pass color-difference-signal generation function part 121c and 121 d. 
Thus, the obtained data are the false frequency adder unit 122 as two component signals 
(YH, YL) mentioned above and low-pass color-difference signals (R-Y) (B-Y) L and L. 

15 It is outputted. Data-processing section 121 This data processing that can be set is 
explained in full detail in the latter part. 

[0092] False frequency adder unit 122 As shown in drawing 3 , it is adder 122a, Anti- 
aliasing filter section 122b, And it has adder 122c. adder 122a - the data-processing 
section 121 from — the subtraction input of the component signal (YH) supplied is carried 

20 out at an end side, and the addition input of the component signal (YL) is carried out, and 
it outputs to an other end side at anti-aliasing filter section 122b. The low-pass color- 
difference signals (R-Y) (B-Y) L and L other than adder 122a are supplied to anti- 
aliasing filter section 122b, respectively from signal (YH) low-pass color-difference- 
signal generation section 121b, and 122c. [ of a high-frequency component ] 

25 [0093] Anti-aliasing filter section 122b has performed low pass filter processing with the 
application of the digital filter so that clinch distortion may not arise to the component 
signal supplied, respectively. Moreover, anti-aliasing filter section 122b is performing 
low-pass filtering using the digital filter also to the low-pass color-difference signals (R- 
Y) (B-Y) L and L, as shown in drawing 3 . Anti-aliasing filter section 122b carries out 

30 the addition input of the high-frequency component signal (YH) and low-pass component 
signal (YL) by which low pass filter processing was carried out at adder 122c. 
[0094] False frequency adder unit 122 If frequency allocation is shown in drawing 4 , the 
output from adder 122c is made into low+YH (YL-YH) (see drawing 4 (c)) by supplying 
and adding the output (YL-YH) low (seeing drawing 4 (a)) of adder 122a, and the high- 

35 frequency component signal (YH) (seeing drawing 4 (b)) supplied to adder 122c. Here, it 
is shown that the subscript "low" in low (YL-YH) passed along the low pass filter, false 
frequency adder unit 122 The data-processing section 121 from - component signal (YL) 
outputted, (YH) is added in false frequency. Broadband-ization of a luminance signal is 
attained by this addition. False frequency adder unit 122 of drawing 2 or drawing 3 Each 

40 component signal supplied divides a direction component also into 

horizontal/perpendicular direction of an image, and is supplied to it, respectively. 
[0095] Frequency duplication processing (brightness process) section 123 Data- 
processing section 121 It is luminance-signal (YL-YH) low+YH so that horizontal and 
the duplication of a frequency band which was common when the frequency band 

45 common to the component signal with which both vertical resolution was thought as 
important was contained may be prevented. The frequency band which was common in 
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one component signal of a horizontal direction and a perpendicular direction which can 
be set is band-limited, and this signal and the component signal of another side are added. 
It is the frequency duplication prevention section 123 because of this processing. As 
shown in drawing 5 , it has a selecting switch SW1, a change-over switch SW2, filter 
5 section 123a, and adder 123b. 

[0096] the frequency duplication prevention section 123 Selecting switch SW1 False 
frequency adder unit 122 from — it responded for whether being resolution serious 
consideration of both, directions or an one direction, and the output is switched. In 
resolution serious consideration of both directions, it is a selecting switch SW1. Terminal 

10 b It is a change-over switch SW2 about the signal chosen by minding. It supplies. 
Change-over switch SW2 The signal of resolution serious consideration of 
level/perpendicular direction is switched among the signals supplied. Here, it is a change- 
over switch SW2. Terminal a It minds, for example, the signal of vertical resolution 
serious consideration is sent to filter section 123a. Filter section 123a has band-limited to 

15 the frequency band contained in common with the signal of horizontal resolution serious 
consideration in the signal of vertical resolution serious consideration. Filter section 123 a 
is a high-pass filter, adder 123b ~ the output and change-over switch SW2 from filter 
section 123a Terminal b from - it is outputted, for example, the signal of horizontal 
resolution serious consideration is added. 

20 [0097] here ~ selecting switch SW1 CPU horizontal or when only vertical one side thinks 
resolution as important etc. ~ the selection signal supplied from a control section (not 
shown) - terminal a it switches - having - this terminal a minding - a signal - output 
filter section 123a and adder 123b ~ bypassing ~ the frequency duplication processing 
section 123 from ~ it is made to output Moreover, change-over switch SW2 It is switched 

25 according to the horizontal / perpendicular change-over signal supplied from this control 
section. 

[0098] Frequency duplication prevention section 123 It is luminance-signal (YL-YH) 
low+YH by brightness process processing which was mentioned above. It is made the 
luminance signal (Y) which abnormalities do not produce even if it compounds the signal 

30 of level/perpendicular direction, and is the matrix section 126. It supplies, moreover, a 
color-difference signal (R-Y) low-pass [ from anti-aliasing filter section 122b ] - **** 
(B-Y) - a gain adjustment gives by the gain control section 124 and 125 - having - the 
matrix section 126 It is supplied. Matrix section 126 Three primary colors RGB color 
reproduction and whose resolution improved by signal processing of this interior based 

35 on the supplied signal It outputs. 

[0099] in addition - this example - A/D Transducer 12b from ~ digital data ~ direct 
signal-processing section 12c the buffer memory to which writing/read-out can once 
perform the digital data although it was made to supply - minding — signal-processing 
section 12c You may make it supply. Moreover, when applying to a regenerative 

40 apparatus, you may make it apply for example, disk storage as a record medium. A/D 
Transducer 12b from - the format which for example, the index image added may be 
used for two-dimensional data. 

[0100] Before explaining actuation of this solid state camera 10, the image pick-up 
section 1 1 and color filter CF are explained. Drawing 6 shows the image pick-up side of 
45 the image pick-up section 1 1 . The opening AP formed in the image pick-up section 1 1 is 
formed in the honeycomb configuration of a hexagon. Although an opening configuration 
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is generally a tetragonal lattice, a polygon is sufficient as it in this way, and it has a 
rhombus etc., using it as the opening configuration which rotated 45 degrees of tetragonal 
lattices as other examples, and has an octagon etc. further. 

[0101] As Opening AP is shown in drawing 6 , when making into the pixel pitch PP for 
5 every direction spacing of the photo detector PD arranged in each opening AP 

respectively corresponding to directly under [ of wrap color filter CF ], the array of 
Opening AP is the two-dimensional arrangement to which it was made to move by the 
pixel pitch PP horizontally for every party perpendicularly for every single tier. When 
using the polygon more than a square, arrangement may be made to make opening AP 

10 arrangement with the adjoining opening AP for there to be no clearance and dense 

according to an opening configuration. In the case of a hexagon, dense arrangement can 
be formed like drawing 6 by arrangement which shifted only the one half of the pixel 
pitch PP which mentioned level and a perpendicular direction above. Thus, it is 
dependent on the configuration of Opening AP obtaining dense arrangement. 

15 [0102] When the arrangement relation the case of the shape of a tetragonal lattice for 
which the image pick-up section 1 1 is generally used, and in the case of a honeycomb 
configuration is compared here, arrangement of a honeycomb configuration is drawing 7 
(a). Drawing 7 which the pixel pitch PP made rotate 45 degrees of arrangement of the 
shape of a tetragonal lattice of N (micrometer), respectively so that it may be shown (b) It 

20 is equivalent to the shown arrangement. Moreover, a photo detector shifts, it corresponds 
to arrangement, and color filter CF equivalent to arrangement of a honeycomb 
configuration is three primary colors R, G, and B, if it expresses typically as shown in 
drawing 8 . G in which a primary color filter has a gap, respectively It becomes the 
pattern of a stripe RB perfect check. The square of a broken line shows the virtual pixel 

25 without a photo detector. As for this pattern, R and B may interchange. In addition, color 
filter CF is three primary colors RGB. It may not be limited to a primary color filter and a 
complementary filter is sufficient. 

[0103] Moreover, arrangement of a honeycomb configuration is N*(2)-l/2 here on the 
basis of distance |PPbetween contiguity pixels |= N (micrometer) of level/perpendicular 

30 direction in tetragonal lattice-like arrangement. It becomes shorter than distance 

|PPbetween contiguity pixels | (see drawing 9 (a)). Therefore, since a pixel is densely 
arranged rather than tetragonal lattice-like arrangement, arrangement of a honeycomb 
configuration can raise the resolution of level and a perpendicular direction (2) 1 / twice 
theoretically. Moreover, when developing to arrangement of the shape of a tetragonal 

35 lattice which balances an output gestalt from arrangement of a honeycomb configuration, 
it is drawing 9 (b). The virtual pixel which O shows is based on adjoining pixel and is 
the data-processing section 121. Interpolation processing is performed. When it develops 
in the shape of a tetragonal lattice, performing this interpolation processing, it turns out 
that resolution is made more highly than the time of having only arranged the photo 

40 detector PD in the shape of a tetragonal lattice. 

[0104] Next, sequential explanation of the procedure of a solid state camera 10 is given, 
referring to drawing 10 - drawing 16. A solid state camera 10 is step S 10 of a main 
routine shown in drawing 10. It picturizes. Incident light shines on the photo detector PD 
of the image pick-up section 1 1 through color filter CF and Opening AP which have the 

45 different spectral sensitivity characteristic in a solid state camera 10, which were 

mentioned above and by which two-dimensional array was carried out. A photo detector 
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PD reads to coincidence the signal acquired by carrying out photo electric conversion of 
the incident light from two or more level transfer registers HTrR (not shown) through 
Electrode EL and the perpendicular transfer register VTrR, and outputs it to the color 
signal processing section 12. 
5 [0105] step SI 1 **** — gamma transducer 12a of the color signal processing section 12 
the supplied signal ~ as a gamma correction — gamma conversion — giving — step S12 It 
progresses (gamma conversion process). In addition, it is gamma transducer 12a at this 
example. It is allotted after the image pick-up section 1 1 . However, although not 
illustrated, it is latter signal-processing section 12c. It is gamma transducer 12a to the 
10 location in front of an inner output. It allots and may be made to perform gamma 
conversion (amendment) processing here. 

[0106] step S12 **** - gamma transducer 12a from - the signal outputted - A/D 
Transducer 12b the pixel data changed into the digital data -- the data-processing section 
121 It supplies and progresses to a subroutine SUB 1 (digital conversion process). 

15 [0107] At a subroutine SUB 1, it is the data-processing section 121. It is Yh-Ylow based 
on the read pixel data. The creating method is applied and it is Yh-Ylow in each pixel 
from pixel data (raw). It computes, the signal of low-pass and the component of a high 
region is generated, respectively, and it shifts to a subroutine SUB 2. 
[0108] In a subroutine SUB 2, signal processing is performed so that each signal searched 

20 for by the subroutine SUB 1 may broaden. The data by which this signal processing was 
raised for color resolution and monochrome resolution are generated. Each pixel in which 
these data also contain for example, a virtual pixel is arranged at the tetragonal lattice 
mold. Then, step S13 It returns. 

[0109] step S13 **** - signal processing which adjusts an output form to signals, such 
25 as a signal,- for example, the primary signal, a complementary color signal or a color- 
difference signal, a luminance signal, etc. of the output form [ signal / which was 
generated by the subroutine SUB 2 ] according to a request of a user, is performed. Thus, 
the picturized photographic subject image can be used as a high resolution image by 
making it operate. 

30 [01 10] Next, a subroutine SUB 1 is explained using drawing 1 1 - drawing 13. At a 

subroutine SUB 1, it is the data-processing section 121. For example, A/D Conversion 
12b It is Yh-Ylow to the pixel data (raw) supplied. The creating method is applied (pixel 
data generation process). Yh-Ylow The creating method is the data-processing section 
121. Data processing in connection with generation with pixel data required for signal 

35 generation of the low-pass component which carried out color reproduction serious 

consideration of the pixel data read by low-pass component generation function part 121b 
by Ylow processing corresponding to the color of a color filter, and pixel data required 
for signal generation of the high-frequency component which carried out resolution 
serious consideration by Yh processing at high-frequency component generation function 

40 part 121a is performed according to the flow chart of drawing 1 1 and drawing 12. 
[01 1 1] As explanation of this processing is shown in drawing 13, the case of two- 
dimensional arrangement of the honeycomb configuration which considers five-line four 
trains as a basic array is examined. Here, it is drawing 13 (a). Inner RGB It is the color of 
color filter CF, and the subscript shows the location by matrix display, and expresses the 

45 square of an actual pixel and a broken line with the virtual pixel for the square of a 
continuous line. This data processing calculates the value of Yh and Ylow in each 
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locations 00-44 and a total of 20 locations including a pixel and a virtual pixel. It explains 
by the following explanation, illustrating some of the count concretely. 
[0112] At the substep SS 10 of drawing 11, it judges whether horizontal resolution is 
thought as important in Ylow processing. When thinking horizontal resolution as 
5 important (Y es), it progresses to the substep SS 1 1 . Moreover, when not thinking 
horizontal resolution as important, it shifts to (No) and the substep SS 12. 
[01 13] At the substep SS 1 1, it sets to Ylow processing, and is drawing 13 (b). Area 
lowG3 (alternate long and short dash line) of three-line two trains, lowRB3 (two-dot 
chain line) The pixel data of the virtual pixel location between RB or GG are interpolated 

10 from the^pixel data which are inside. And area of five-line two trains lowRB5 (broken 
line) The existing pixel data to R Or B It is G while computing pixel data. A pixel 
generates the signal of a low-pass component using pixel data as it is. Specifically, it is 
G. When asking for the virtual pixel YlowlO of a line, it is the pixel data R00, Gl 1, and 
B20. Using, the virtual pixel YlowlO is [01 14]. 

15 [Equation 1] 

Ylowl0=0.3*R00+0.59*Gl 1+0.1 1*B20 ... (1) from - it obtains - having - R Or B [the 
pixel data Ylow22 of a line - 0 1 1 5] 
[Equation 2] 

Ylow22=0.3*R22+0.295*(G13+G33) +0.055* (B02+B42) ... (2) from - it is obtained. 

20 Memory etc. is made to memorize the obtained pixel data. 

[01 16] At the substep SS 12, it judges whether vertical definition is thought as important 
in Ylow processing. When thinking vertical definition as important (Yes), it progresses to 
the substep SS 13. Moreover, when not thinking vertical definition as important, it shifts 
to (No) and the substep SS 15. 

25 [0117] At the substep SS 13, the pixel data read from the basic array mentioned above are 
rearranged and read (recombination read-out of pixel data). Pixel data may be read from 
the pixel location rotated 90 degrees to the original basic array as an example of this read- 
out. After this pixel data begins to read, it progresses to the substep SS 14. 
[01 18] At the substep SS 14, while performing processing which finds out the same 

30 relation as the pixel location in the substep SS 1 1 based on the read pixel data and 
performing the same data processing as the substep SS 1 1, the obtained pixel data are 
made to correspond to a read-out location, and are stored, the array of the pixel data 
which were obtained in the case of the example which rotated the read-out location 
mentioned above — again — hard flow — rotation — or — After rotating -90 degrees and 

35 changing into the condition of the original basic array, you may make it store data in each 
pixel, corresponding memory, etc. 

[01 19] Next, at the substep SS 15, it judges whether horizontal resolution is thought as 
important in Yh processing. When thinking horizontal resolution as important (Yes), it 
progresses to the substep SS 16. Moreover, when not thinking horizontal resolution as 
40 important, they are (No) and the connection child A. It minds and shifts to the substep SS 
17 of drawing 12. 

[0120] At the substep SS 16, it is drawing 13 (c). Calculation of pixel data which 
performs a weighting operation to the pixel data in the area hRB5 (alternate long and 
short dash line) of a five-line one train, and is located in the center of area, And the area 
45 hG3 of a three-line one train and hRB3 (broken line) It is G while interpolating the image 
data of the virtual pixel location of the center of area from the existing pixel data. A pixel 
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generates a horizontal high-frequency component using pixel data as it is. This Yh 
processing is horizontal processing which carries out resolution serious consideration. 
When asking for the independent pixel Yh20 of R and B, specifically, it is the pixel data 
R00 of the perpendicular direction of five lines, B20, and B40. Using, the pixel data 
5 Yh20 are [0121]. 
[Equation 3] 

Yh20=0.5*B20+0.25* (R00+R40) ... (3) from - it obtains -- having - virtual pixel Y10 
for data calculation Adjoining R Or B if the pixel data R00 of a line and B20 are used — 
virtual pixel Y10 [0122] 
10 [Equation 4] 

Yhl0=0.5* (R00+B20) ... (4) from - it is obtained. Moreover, virtual pixel Y21 When 
asking, it is the virtual pixel Y21. When the pixel data Gl 1 which adjoin up and down, 
and G3 1 are used, it is the virtual pixel Y21 . [0123] 
[Equation 5] 

15 Yh21=0.5* (Gl 1+G31) ... (5) from it is obtained. G ** - it is independent and use 

pixel data as it is to the existing pixel data. Therefore, pixel data Yl 1 Gl 1 It uses as it is. 
By repeating such processing to the whole image pick-up side, the pixel data and virtual 
pixel data of an image pick-up side about horizontal resolution are called for. Then, 
connection child A It minds and progresses to the substep SS 17 of drawing 12. 

20 [0124] At the substep SS 17, it judges whether vertical definition is thought as important 
in Yh processing. When thinking vertical definition as important (Yes), it progresses to 
the substep SS 18. Moreover, when not thinking vertical definition as important, it shifts 
to (No) and a return. 

[0125] At the substep SS 18, read-out of the pixel data read from the basic array 
25 mentioned above is rearranged. The pixel location read like the example of the substep 
SS 13 also in this case is rearranged and read. There is the approach of rotating 90 
degrees and reading a basic array in an example of the read-out recombination approach. 
It progresses to the substep SS 19 after this processing. , 

[0126] At the substep SS 19, while finding out the same relation as the pixel location in 
30 the substep SS 16 based on the rotated pixel data and performing the same data 

processing as the substep SS 16, the array of the obtained pixel data is corresponded to 
for example, read-out recombination. After rotating -90 degrees and changing into the 
condition of the original basic array, it stores in memory etc. Generally, recombination 
read-out of pixel data is drawing 13 (d), As shown in the broken line of (e), a read-out 
35 location (or area) is changed and read, and resolution serious consideration processing of 
level/perpendicular direction is performed. 

[0127] In addition, in this flow chart, although data processing to one basic array was 
explained, when carrying out data processing to the whole image of the screen obtained 
from the image pick-up section 11, level and/or consistency with the area mentioned 
40 above while shifting little by little perpendicularly are checked, and the area of a basic 
array is calculated using the procedure of a parenthesis. Moreover, although not 
explained in full detail here, it is good for the operation to the boundary region of a 
screen at this time to calculate a value according to the boundary condition set up 
beforehand. 

45 [0128] Thus, after processing, processing is shifted to a return and a subroutine SUB 1 is 
ended. It returns to a main routine after this termination. Signal processing which thought 
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a color and black and white (brightness) as important to level and a perpendicular 
direction is performed, and low-pass and the component signal YL of a high region of 
level and a perpendicular direction, and YH are generated by data processing of this 
subroutine SUB 1. Since this data processing is also performing interpolation processing 
5 of a virtual pixel to coincidence at this time, tetragonal lattice-like processing [ expansion 
] will also be performed here. 

[0129] Next, it explains, referring to drawing 14 - drawing 16 about a subroutine SUB 2. 
A luminance signal is made to broadband-ize in a subroutine SUB 2 based on low-pass 
and the component signal of a high region which were acquired by the subroutine SUB 1 
10 (broadband chemically-modified degree). False addition down stream processing and a 
band duplication prevention process are included in this broadening. A subroutine SUB 2 
is started according to the flow chart of drawing 14, and it progresses to the substep SS 
20. 

[0130] At the substep SS 20, the signal YH of the high-frequency component which 
1 5 thought resolution as important is subtracted from the signal YL of the low-pass 
component generated by the subroutine SUB 1, and low (YL-YH) is obtained 
(subtraction process). As shown, signal processing in adder 122a supports drawing 3 . It 
progresses to the substep SS 21 after this processing. 

[0131] At the substep SS 21, the output (YL-YH) low from adder 122a and processing 
20 which prevents clinch distortion by anti-aliasing filter section 122b to the signal (YH) of 
a high-frequency component, respectively are performed (distortion prevention process). 
In addition to this, the low-pass color-difference signal (R-Y) is similarly processed by 
anti-aliasing filter section 122b (B-Y). It progresses to the substep SS 22 after this signal 
processing. 

25 [0132] At the substep SS 22, the signal (YH) of an output (YL-YH) low and a high- 
frequency component is added (2nd addition process). This addition processing is 
addition processing in false frequency. This broadband-izes a luminance signal (Y=(YL- 
YH) low+YH) so that clearly from the frequency allocation shown in drawing 4 . 
Therefore, it can be considered that false addition down stream processing is processing 

30 to the substeps SS20-SS22. 

[0133] Next, at the substep SS 23, it judges [ level at a subroutine SUB 1, and ] whether 
processing which thought resolution as important to vertical [ both ] was performed. 
When processing which thought resolution as important to both is performed (Yes), it 
progresses to the substep SS 24. Moreover, when processing which thought resolution as 

35 important only to one side is not performed, it shifts to (No) and a return. This selection 
is a selecting switch SW1. It is carried out. 

[0134] At the substep SS 24, the frequency band with which the signal which carried out 
resolution serious consideration perpendicularly among the frequency bands common to 
the signal which carried out resolution serious consideration in the both directions 

40 performed by the substep SS 22 was common is band-limited (band limit process). For 
example, as shown in drawing 5 , when band-limiting to the signal of a vertical high- 
frequency component, this component signal is the frequency duplication processing 
section 123 of drawine 5 . It is a change-over switch SW2 so that filter section (HPF) 
123a may be supplied. The signal of level/perpendicular direction is switched. Filter 

45 section 123 a is a high-pass filter which lets only frequencies other than the frequency 
band which was common to the horizontal signal which carried out resolution serious 
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consideration in the signal which carried out resolution serious consideration 
perpendicularly pass. The signal which carried out resolution serious consideration in 
level/perpendicular direction is drawing 15 (a) at response level R (h) and R (v) about 
frequency shaft f (h), f (v), and an axis of ordinate in an axis of abscissa, respectively, It 
5 is expressed as shown in (b). The signal which carried out resolution serious 

consideration perpendicularly after letting filter section 123a pass is drawing 15 (c). It 
becomes frequency distribution as shown. 

[0135] Next, at the substep SS 25, the frequency band which was common in the output 
from filter section 123a is included, and also the signal of a direction, i.e., a horizontal 

10 high-frequency component, is added (addition down stream processing). When the 

component signal of level/perpendicular direction is expressed on the frequency shaft (fh, 
fv) of level/perpendicular direction, it is drawing 15 (a). A signal and drawing 15 (c) By 
adding a signal by adder 123b, the frequency distribution shown in drawing 15 (d) is 
acquired. A high resolution image can be supplied without causing abnormalities to the 

15 image obtained by this even if it made the picture signal broadband-ize the picture signal 
of both directions in piles. Then, it progresses to a return and a subroutine SUB 2 is 
ended. Furthermore, next step S13 It progresses. 

[0136] It is equivalent to the band duplication prevention process mentioned above at 
processing at the substeps [ SS / SS and / 25 ] 24. Broadband-ization of the component 

20 signal corresponding to a pixel can be checked by horizontal/vertical frequency 
distribution. It is G about a tetragonal lattice to drawing 16 as this comparison. A 
tetragonal lattice and this G The frequency distribution when creating the frequency 
distribution at the time of having arranged to RB perfect check pattern (it veneer ****** 
carrying out and being Mold G hereafter, it being called a square RB perfect check filter 

25 pattern) which shifted only the distance of the one half of a pitch to the tetragonal lattice, 
and the component signal (YH) of a high region is shown, respectively. Here, it is 
conventional 150 as comparison criteria. 10,000 tetragonal lattices G In stripe RB check 
pattern arrangement, it is RGB. A pattern is drawing 16 (a). It is horizontal/vertical 
frequency shaft fh/fV like. It is 2, respectively. 1 It is expressed with the frequency 

30 distribution which cuts a location. 

[0137] The frequency distribution at the time of generating the component signal (YH) of 
a high region from this pattern is horizontal/vertical frequency shaft fh/fv, as shown in 
drawing 16 (b). It is 2, respectively. 2 Since it cuts, respectively, it becomes a square. It is 
the number of pixels Double 300 When it increases to 10,000 pixels, it is drawing 16 (c). 

35 To comparison criteria, it is large (2) 1 / twice, namely, frequency distribution is 
horizontal/vertical frequency shaft fh/fV. It is 1.4 and 2.8 in a top. It will take, 
respectively. Therefore, frequency distribution of the component signal (YH) of a high 
region is drawing 16 (d). A band spreads like. 

[0138] The non-tetragonal lattice (honeycomb configuration) of this invention is veneer 
40 ****** carried out, and it is Mold G. 300 pixels arranged to the square RB perfect check 
filter pattern In the case of 10,000, it is drawing 16 (e). The shown frequency distribution 
is horizontal/vertical frequency shaft fh/fv. It is 2 in a top. 2 It becomes the distribution to 
cut. Frequency distribution of the component signal (YH) of a high region is drawing 16 
(f). At the point that each component of a horizontal direction and a perpendicular 
45 direction crosses like, it is 4 because of false addition processing. It becomes. In order to 
acquire such frequency characteristics, it is the number of pixels Double 600 It increases 
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to 10,000 pieces and is horizontal/vertical frequency shaft fh/fv. It is the upper value 4 2 
It is equivalent to frequency distribution of the component signal (YH) of a high region 
when carrying out (see drawing 16 (g) and the (h)). 

[0139] The solid state camera 10 makes quality the image obtained by broadband-izing 
5 the frequency band of the component signal acquired by performing signal processing to 
pixel data (raw) from arrangement of a pixel, and the photo detector of the arrangement 
in this way, though it is the small number of pixels. 

[0140] Moreover, Yh-Ylow in a subroutine SUB 1 For generation of the pixel data of Yh 
which is not limited to the operation by the creating method and thought the resolution of 

10 level/perpendicular direction as important They are R of color filter CF, and B among 
pixel data. Using corresponding pixel data as it is, weighting of the pixel data of a virtual 
pixel location may be carried out to an adjoining line (namely, up-and-down pixel data) 
or the pixel data of a train (namely, pixel data on either side), and interpolation 
processing may be performed. When it interpolates from up-and-down pixel data in 

15 pattern arrangement of the honeycomb basic array shown in drawing 13, using the pixel 
data of R and B as it is, Yh of a pixel and a virtual pixel location is [0141]. 
[Equation 6] 

Yh00=R00 Yh01=0.5*Gll+0.5*Gll*Yh02 Yh02=B02 Yh03=0.5*G13+0.5*G13 

Yhl0=0.5*R00+0.5*B20 Yhll=Gll, Yhl2=0.5*B02+0.5*R22 Yhl3=G13 and (6) 

20 ****** j t can as k Although the calculation approach of YhOO mentioned above, YhOl, 
Yh02, Yh03, Yhl 1, and Yhl3 is the same when interpolating from pixel data on either 
side, using the pixel data of R and B as it is, Yhl 0 and Yhl 2 are calculated from 
YhlO=0.5*Gl 1+0.5*G1 1 and Yhl2=0.5*Gl 1+0.5*G13. 

[0142] In addition, G of a color filter located aslant [ four-directions ] adjoins Yh22 in 

25 case Yh22 is computed for creation of Yh Correlation detection is performed only using 
four corresponding pixel data Gl 1, G13, G21, and G23, and they are correlation value 
|G1 1-G33 | and |G13-G31 |. It computes (1st correlation detection process). Next, count 
of Yh is repeated about the pixel data of the same arrangement in this physical 
relationship which compute the value of Yh22 by performing linear interpolation using 

30 pixel data with the acquired larger correlation value (1st linear interpolation process). 
Furthermore, other pixels are computed using the value of Yh calculated here. At this 
time, correlation detection is performed so that it may ask for the pixel data of the 
location of the virtual pixel surrounded by three pixel data including the pixel data 
obtained at the 1st linear interpolation process (2nd correlation detection process). By 

35 performing and processing linear interpolation repeatedly (2nd linear interpolation 

process) according to the processing result of this correlation detection, Yh of the pixel of 
the whole pattern surface and a virtual pixel is computed. Moreover, you may make it 
weight average using four pixel data to the pixel data of the location of the virtual pixel 
surrounded by three pixel data including the pixel data obtained at the 1st linear 

40 interpolation process instead of the 2nd linear interpolation process. 

[0143] In addition, it broadband-izes only to the pixel data from a photo detector, and 
although tetragonal lattice-like processing [ expansion ] was also performed in this 
example in the phase which generates image data, it may be made to perform expansion 
processing so that the pixel data of a virtual pixel location may be interpolated based on 

45 the obtained broadband pixel data, pixel data may be increased and it may become a 
tetragonal lattice-like array. 
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[0144] Next, it explains, referring to drawing 17 - drawing 23 about the 2nd example of a 
solid state camera 10. Data are obtained from the pixel of the shape of a non-tetragonal 
lattice to which the opening AP of the image pick-up section 1 1 carried out the 
honeycomb-like opening configuration. Moreover, index drawing may add to the 
5 picturized raw data together. The image pick-up section 1 1 which is not illustrated is 

gamma transducer 12a of the color signal processing section 12 like the above-mentioned 
example. An image pick-up signal is supplied. As shown in drawing 17, it is gamma 
transducer 12 a. Gamma conversion (amendment) A/D after giving Transducer 12b A 
signal is outputted. A/D Transducer 12b Digital conversion of the supplied analog signal 

10 is carried out, and signal-processing section 12c is supplied. Signal-processing section 
12c of drawing 17 It differs from the configuration of the above-mentioned example. 
Signal-processing section 12c shown in drawing 17 Data-processing section. 121 Plane 
interpolation expansion function part 12 IP, the color difference matrix section 127, the 
inner profile signal generator 128, and an inner adder 129 It has. 

15 [0145] Gamma transducer 12a It is the d^ta-processing section 121 about the data by 
which gamma conversion was carried out. Plane interpolation expansion function part 
12 IP and profile signal generator 129 It supplies. 

[0146] Plane interpolation expansion function part 12 IP are three primary colors R, and 
G and B. It is the data-processing section which makes three component signals carry out 

20 interpolation expansion in consideration of color reproduction, respectively as field data 
which also include the color data of the location of a virtual pixel paying attention to each 
color. Plane interpolation expansion function part 1 2 IP are R corresponding to three 
primary colors RGB. Plane interpolation expansion function part 121 A and G Plane 
interpolation expansion function part 121B and B It has plane interpolation expansion 

25 function part 121C. Latter procedure explains processing of these each part to a detail. 
[0147] Color difference matrix section 127 A color-difference signal and a luminance 
signal are generated based on three component signals acquired from plane interpolation 
expansion section 1 2 1 P. 

[0148] Profile signal generator 128 It has profile emphasis data generation function part 

30 128a and frequency duplication prevention section 128b. Profile emphasis data 

generation function part 128a generates the pixel data which serve as a radical of the 
high-frequency component signal (YH) which thought resolution as important from data 
before plane interpolation expansion section 12 IP are supplied. Generation of this pixel 
data is Yh-Ylow. It is generating from the pixel data supplied using the calculation 

35 approach of inner Yh of law. The generate time of this pixel data and profile emphasis 
data generation function part 128a carry out expansion generation, and supply data to the 
shape of a tetragonal lattice at frequency duplication prevention section 128b. The signal 
which carried out resolution serious consideration perpendicularly is supplied, for 
example, in the signal of level and a perpendicular direction, level and when a frequency 

40 band common to the signal of one direction and the signal of another side exists, a 
common frequency band is band-limited to one signal, this signal and the signal of 
another side are compounded, and frequency duplication prevention section 128b is an 
adder 129. It outputs. This output signal is used as a signal which carries out profile 
emphasis by the component signal of a high region of the 1st example mentioned above 

45 (YH). 

[0149] adder 129 Profile signal generator 128 from - an output and the color difference 
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matrix section 127 from — the addition input of the luminance signal is carried out, 
respectively. The profile of a luminance signal comes to be emphasized by this addition. 
[0150] By the way, it is the profile signal generator 128 as a modification of this 2nd 
example. G The component signal which performed correlation detection from the pixel 
5 data of only a color, interpolated using data with this higher correlation detection, and 
thought resolution as important from the obtained data may be generated (see latter 
drawing 22). Thus, if the generated component signal is added to a luminance signal, 
profile emphasis of the image which applied this signal will be carried out. 
[0151] Next, signal-processing section 12c It explains referring to the flow chart of 

10 drawing 18 - drawing 20, and the pattern plot plan of drawing 21 about the procedure of 
signal processing. Signal-processing section 12c Data-processing section 121 Three 
primary colors R, G, and B corresponding to color filter CF In consideration of color 
reproduction, interpolation expansion is carried out, respectively as field data which also 
include the color data of the location of a virtual pixel paying attention to each color. This 

15 interpolation processing is called plane interpolation expansion. This plane interpolation 
is three primary colors R, G, and B. To the line (level) or train (perpendicular) containing 
the color for view, a weighting average is carried out, and pixel data are interpolated, and 
it carries out by averaging the line which adjoins to the line containing the color for view, 
and a different color, or the pixel data of a train. 

20 [0152] It is gamma transducer 12a to the image pick-up signal first supplied from the 

image pick-up section 1 1 at step S20 as the flow chart of drawing 18 shows this example. 
Gamma conversion (amendment) processing is performed. After this processing and step 
S21 It progresses. 

[0153] step S21 **** - gamma transducer 12a from - an output - A/D Transducer 12b 
25 A/D Transform processing is performed. It shifts next after this processing at a subroutine 

SUB 3. At this subroutine SUB 3, it is RGB. The value of the plane interpolation 

expansion about each color and Ylow to each location after this expansion is computed, 

and the signal corresponding to this value is outputted further. 

[0154] Step S22 It is the color difference matrix section 127 based on the signal then 
30 supplied. A color-difference signal (B-Y) and (R-Y) luminance signal Y It generates and 

shifts to a subroutine SUB 4. 

[0155] At a subroutine SUB 4, it is a luminance signal Y. Profile emphasis processing 
has been performed. It enables it to make the pixel data picturized by performing this 
processing output as a signal of high quality. 

35 [0156] The processing of a subroutine SUB 3 mentioned above is explained referring to 
drawing 19. Shortly after shifting to a subroutine SUB 3, it progresses to the substep SS 
30. At the substep SS 30, it is R. Interpolation expansion is horizontally performed about 
a plane. This interpolation is primary color R. The line containing a color which carries 
out a weighting average, and interpolates pixel data to the line containing the color for 

40 view, and is different from the color for view, i.e., R, It interpolates on the average using 
the pixel data of the line which adjoins to a line without a pixel. It is R if it explains 
concretely based on the basic array (five-line five trains) of drawing 21. Plane 
interpolation expansion function part 121 A is [0157]. 
[Equation 7] 

45 RlowOO H=R00 Rlow01H= (3*R00+R04)/4 Rlow02H= (2*R00+2*R04)/4 Rlow03H= 
(R00+3*R04)/4 Rlow04 H=R04 and (7) etc. - it calculates and progresses to the 
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substepSS31. 

[0158] At the substep SS 31, it is G. Interpolation expansion is horizontally performed 
about a plane. This interpolation is primary color G. The line containing a color which 
carries out a weighting average, and interpolates pixel data to the line containing the 
5 color for view, and is different from the color for view, i.e., G, It interpolates on the 

average using the pixel data of the line which adjoins to a line without a pixel. It is G if it 
explains based on the honeycomb basic array of drawing 21 concretely. Plane 
interpolation expansion function part 121B is [0159]. 
[Equation 8] 

10 GlowOO H=G 1 1/3 GlowOl H=G 1 1/2 Glow02H= (Gl l+G13)/4 Glow03 H=G 13/2 
Glow04 H=G 13/3 Glow 10 H=G 1 1/2, Glowl 1 H=G1 1 Glowl2H= (Gl l+G13)/2 

Glow 13 H=G13 Glow 14 H=G 13/3, (8) etc. it calculates and progresses to the 

substep SS 32. 

[0160] At the substep SS 32, it is B. Interpolation expansion is horizontally performed 
15 about a plane. This interpolation is primary color B. The line containing a color which 
carries out a weighting average, and interpolates pixel data to the line containing the 
color for view, and is different from the color for view, i.e., B, It interpolates on the 
average using the pixel data of the line which adjoins to a line without a pixel. It is B if it 
explains based on the honeycomb basic array of drawing 21 concretely. Plane 
20 interpolation expansion function part 12 1C is [0161]. 
[Equation 9] 

BlowOO H=B 02/3 BlowOl H=B 02/2 Blow02 H=B02 Blow03 H=B 02/2 Blow04 H=B 
02/3 Blowl0H= (3*B20+B02) / 4, Blow 1 1H= (3*B20+2*B02)/4 and Blowl3H= Blowl2 
H=B 02/2 (2*B02+3*B24/4, Blowl4H=2*B02/3, and ....) ... (9) etc. - it calculates and 

25 progresses to the substep SS 33. 

[0162] Henceforth [ the substep SS 33 ], vertical plane interpolation expansion is 
performed. This interpolation is three primary colors R, G, and B. To the train containing 
the color for view, a weighting average is carried out, and pixel data are interpolated, and 
it interpolates by averaging the pixel data of the train which adjoins to the line containing 

30 the color for view, and a different color. At the substep SS 33, it is R. Interpolation 

expansion is perpendicularly performed about a plane. This interpolation is primary color 
R. The train containing a color which carries out a weighting average, and interpolates 
pixel data to the train containing the color for view, and is different from the color for 
view, i.e., R, It interpolates on the average using the pixel data of the train which adjoins 

35 ; to a train without a pixel. It is R if it explains based on the honeycomb basic array of 
drawing 13 concretely. Plane interpolation expansion function part 121 A is [0163]. 
[Equation 10] 

RlowOO V=R00 Rlowl0V= (3*R00+R40)/4 Rlow20V= (2*R00+2*R40)/4 Rlow30V= 
(R00+3*R40)/4 Rlow40 V=R40, (10) etc. is calculated and it progresses to the 

40 substep SS 34. 

[0164] At the substep SS 34, it is G. Interpolation expansion is perpendicularly 
performed about a plane. This interpolation is primary color G. The train containing a 
color which carries out a weighting average, and interpolates pixel data to the train 
containing the color for view, and is different from the color for view, i.e., G, It 

45 interpolates on the average using the pixel data of the train which adjoins to a train 

without a pixel. It is G if it explains based on the honeycomb basic array of drawing 21 
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concretely. Plane interpolation expansion function part 121B is [0165]. 
[Equation 11] 

GlowOO V=G 1 1/3 GlowlO V=G 1 1/2 Glow20V= (Gl l+G31)/4 Glow30 V=G 31/2 
Glow40 V=G 31/3 GlowOl V=G 1 1/2, Glowl 1 V=G1 1 Glow21 V= (Gl l+G31)/2 

5 Glow31 V=G31 Glow41 V=G 31/3, (1 1) etc. is calculated and it progresses to the 

substep SS 35. 

[0166] At the substep SS 35, it is B. Interpolation expansion is perpendicularly performed 
about a plane. This interpolation is primary color B. The train containing a color which 
carries out a weighting average, and interpolates pixel data to the train containing the 
10 color for view, and is different from the color for view, i.e., B, It interpolates on the 

average using the pixel data of the train which adjoins to a train without a pixel. It is B if 
it explains based on the honeycomb basic array of drawing 21 concretely. Plane 
interpolation expansion function part 12 1C is [0167]. 
[Equation 12] 

15 BlowOO V=B 20/3 Blow 10 V=B 20/2 Blow20 V=B20 Blow30 V=B 20/2 Blow40 V=B 
20/3 BlowOl V= (3*B02+B20) / 4, Blowl 1 V= (3*B02+3'*B20)/4 Blow21 V=B 20/2 

Blow31V= (3*B20+3*B42)/4 Blow41 V=B 42/2, (12) etc. is calculated and it 

progresses to the substep SS 36. 

[0168] the substep SS 36 — the data-processing section 121 Horizontal luminance signal 
20 (YLH) which thought exact color reproduction as important inside ****♦*-- data are 
generated. Here, a luminance signal (YLH), i.e., Ylow, uses Rlow in each location for 
which it asked until now, Glow, and Blow, and it is [0169]. 
[Equation 13] 

Ylow=0.3*Rlow+0.5*Glow+0.1 l*Blow ... It calculates by (13). The luminance signal 
25 (YLH </SUB>) which thought horizontal resolution as important is R by which plane 

interpolation was carried out at the substeps SS30-SS32, G, and B in this generation. It is 
used and computed. 

[0170] next - the substep SS 37 - a formula (13) - using -- the data-processing section 
121 Luminance signal (YLV) of the perpendicularly exact color reproduction was 

30 thought as important inside ****** - it generates. Luminance signal which thought 

vertical resolution as important in this generation (YLV) R by which plane interpolation 
was carried out at the substeps SS33-SS35, G, and B It is used and computed. Thus, the 
computed data are the color difference matrix section 127. It is outputted. After these data 
processing, it shifts to a return and a subroutine SUB 3 is ended. Thus, by processing, it is 

35 RGB. RGB which adjoins while carrying out plane interpolation expansion It means that 
the data of the virtual pixel location of a between were also computed. Although the 
subroutine SUB 3 explained that plane interpolation expansion of level/perpendicular 
direction was performed as it is, you may make it make it judge whether data processing 
of plane interpolation expansion is performed before the substeps SS30 and SS33, 

40 respectively. 

[0171] it mentioned above - as - step S22 (R-Y) **** - the horizontal supplied from 
plane interpolation expansion function part 12 IP, and the expansion result of 
perpendicular plane interpolation expansion - being based - the color difference (B-Y) 
and brightness data Y It generates. This processing is the color difference matrix section 
45 127. It is bearing. It shifts to a subroutine SUB 4 after this processing. 

[0172] In a subroutine SUB 4, horizontal and/or processing which generates the signal 
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(YH) of a vertical high-frequency component are performed according to the procedure 
shown in drawing 20. This processing is the profile signal generator 128. It is carried out. 
In a subroutine SUB 4, it progresses to the substep SS 40 first. 

[0173] At the substep SS 40, the pixel data corresponding to a horizontal high-frequency 
5 component are generated. Yh-Ylow used for this data generation by the subroutine SUB 
1 mentioned above Only the procedure which computes Yh among law is included. Since 
an actual procedure is the same as the 1st example, explanation is omitted (see drawing 
13 (c)). It progresses to the substep SS 41 after this. 

[0174] At the substep SS 41, the pixel data corresponding to a vertical high-frequency 
10 component are generated, and it progresses to the substep SS 42. 

[0175] At the substep SS 42, level by the substep SS 41, and in order to prevent that a 
common frequency band overlaps when a vertical signal is acquired, it band-limits to one 
signal, and this signal and the signal of another side are added, and it is an adder 129. It 
outputs. 

15 [0176] Next, profile emphasis processing is performed at the substep SS 43 (profile 

emphasis process). It is an adder 129 because of this processing. It is used, adder 129 an 
end side - the color difference matrix section 127 from - luminance signal Y an addition 
input is carried out ~ making — an other end side — profile signal generator 128 from - 
the addition input of the signal of the high-frequency component of horizontal and/or 

20 serious consideration of vertical resolution is carried out. By adding both this signal, the 
luminance signal outputted turns into a signal with which the profile was emphasized. It 
is RGB by this the processing of a series of. Profile emphasis is given to the luminance 
signal acquired by carrying out plane expansion for every color. After this profile 
emphasis is completed, it shifts to a return and processing of a subroutine SUB 4 is 

25 ended. At the 2nd example, it is RGB by such a series of processings. Profile emphasis is 
given to the luminance signal acquired by carrying out plane expansion for every color. 
[0177] Moreover, it is not limited to the procedure mentioned above and profile emphasis 
is the profile signal generator 128. G supplied The profile emphasis signal based on the 
output from plane interpolation expansion function part 12 IB may be made to generate. 

30 In this case, profile signal generator 128 As shown in drawing 22, it is G to the 

beginning. Correlation detection is performed using the pixel data of only a color. Here, 
in drawing 22, the same reference number is given to the part which is common in 
drawing 17. Profile signal generator 128 Interpolation processing is performed using data 
with the higher correlation detection then obtained next. This interpolation processing is 

35 interpolating pixel data also about the location of a virtual pixel in the shape of a 

tetragonal lattice. Interpolation processing of these single strings is the data-processing 
section 121. It is the same as the case of the correlation processing explained in 
procedure. Thus, the obtained pixel data are supplied to frequency duplication prevention 
section 128b. Frequency duplication prevention section 128b generates level and the 

40 signal containing the signal component of a high region which thought vertical resolution 
as important. Thus, adder 129 which the generated signal shows to drawing 22 It is 
supplied. Adder 129 The same processing as the substep SS 43 of a subroutine mentioned 
above is performed, and it is a luminance signal Y. Profile emphasis will be carried out. 
[0178] And in other arts which carry out plane interpolation expansion from the pixel 

45 data (raw) detected in the image pick-up section 1 1, it is primary color G. There is the 
approach of using and developing other primary colors R and B. Generally, it is primary 
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color G. It is known that level change of a signal will influence change of the brightness 
in a video signal greatly. This approach is the primary colors R and B of others [ effect / 
this ]. It is carried out based on making it reflected in expansion. A principle is briefly 
explained using drawing 23. This example is strange Rl 1 shown in drawing 23 by R 
5 plane interpolation expansion. It is the case where it asks. In this case, G20, Gil, G22, 
R20, and R22 Known signal level is used. In this interpolation processing, it is weighted- 
average-efficiency deltaG of G20 and G22. R20 and weighted-average-efficiency deltaR 
of R22 An assumption will be used, if it approximates when equal (deltaG =deltaR). If 
this relation is used, since each weighting factor at the time of weight averaging will also 
10 be a known value, it is the strange pixel data Rl 1 . It is computed easily. This procedure is 
repeated and it is R. Plane interpolation expansion may be carried out. Primary color B 
Interpolation of a signal can be performed similarly, thus, R - B expansion interpolation 
can be carried out. 

[0179] In addition, RGB It is Yh-Ylow so that the component signal of a high region with 
15 which a solid state camera 10 is equivalent to this profile emphasis separately when it is 
the processing to which profile emphasis is not given, although plane interpolation 
expansion is performed and matrix processing is performed may be generated. Processing 
performed in the 1st example so that it might ask for the data (Yh) of each pixel by law 
may be performed, broadband-ization of a signal may be attained, and the resolution of 
20 an image may be raised. . 

[0180] Next, the 3rd example of a solid state camera 10 is explained. Opening AP shifted 
mutually the image pick-up section 1 1 of this example for every fixed spacing, and 
arrangement, i.e., honeycomb arrangement, is carried out. The color signal processing 
section 12 is the same gamma transducer 12a as the 1st example, as shown in drawing 24, 
25 A/D-conversion section 12b and signal-processing section 12c While having, it is 12d of 
data arrangement transducers further. And data-interpolation expansion section 12e It 
has. 

[0181] 12d of data arrangement transducers which it newly had here Signal-processing 
section 12c Writing / read-out control of data are performed so that the relation which can 

30 be regarded to the field data and the EQC of the Bayer arrangement of the shape of a 
tetragonal lattice which looked at the pixel data obtained from the photo detector PD of 
honeycomb arrangement from 45 degrees of slant may be obtained, the writing/read-out 
of such data become possible — as « signal-processing section 12c The data-processing 
section 121 ****-- arrangement conversion is equipped with buffer memory (not 

35 shown). Data-processing section 121 Interpolation processing which was performed in 
the 1st and 2nd above-mentioned examples then is not performed, but it is only 12d of 
data arrangement transducers. Signal processing has been performed only about the 
signal from the photo detector PD supplied according to control. 
[0182] Arrangement conversion of the data of honeycomb arrangement with which the 

40 contents of signal processing actually performed are supplied is carried out at the Bayer 
arrangement. Same data processing is performed with the above-mentioned example 
having explained to the data of this Bayer arrangement. The component signal acquired 
from these data is made to add in false frequency, and when there is a component 
common to the component signal acquired further in a frequency band, processing which 

45 duplication of the frequency band by addition is prevented [ processing ] and makes this 
signal broadband-ize is performed. 12d of moreover, data arrangement transducers Data- 
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interpolation expansion section 12e It is controlling to mention actuation later. 
[0183] data-interpolation expansion section 12e it is shown in drawing 25 — as — signal- 
processing section 12c from - when developing in the shape of a tetragonal lattice based 
on the signal (pixel data) over the obtained pixel, data-interpolation expansion about a 
5 virtual pixel is performed. For this reason, data-interpolation expansion section 12e 
Buffer memory 12fl, 12 £2, and 12f4, And it has 3 12f of interpolation data-processing 
sections. 

[0184] signal-processing section 12c from ~ the processed pixel data are supplied to 
buffer memory 12fl. Digital data is temporarily saved buffer memory 12fl as field data 
10 of the tetragonal lattice-like Bayer arrangement seen from 45 degrees of slant. The data 
from buffer memory 12fl are 12d of data arrangement transducers about buffer memory 
12£2. An array is changed into honeycomb arrangement by address control, and it stores 
in buffer memory 12 £2. 

[0185] And 12f of interpolation data-processing sections, 3 performs interpolation 

15 processing to data from buffer memory 12f2, and supplies it to buffer memory 12f4. 

Equal interpolation, ecad interpolation, etc. are applied to the data interpolation of 3 12f 
of interpolation data-processing sections. Field data are developed by the two- 
dimensional array data of a tetragonal lattice by adding and carrying out the data 
interpolation of the virtual pixel. Buffer memory 12f4 are the matrix section 126 about 

20 the stored data. It supplies. Matrix section 126 The supplied signal to three primary colors 
RGB It outputs (not shown). Thereby, the output of an image by which a solid state 
camera 10 is high resolution, and pseudo-color mitigation was carried out is attained. 
[0186] It explains referring to the flow chart of drawing 27 and drawing 28 as procedure 
of the color signal processing section 12 of the solid state camera 10 of this example. 

25 Here, honeycomb arrangement is equivalent to the arrangement which rotated 45 degrees 
of pixels of tetragonal lattice arrangement as mentioned above (see drawing 7 ). This 
relation can be considered to be also the arrangement which looked at the pixel of 
tetragonal lattice arrangement from 45 degrees of slant. Drawing 26 (a) For example, G 
accompanied by pixel ****** to the adjoining pixel Honeycomb arrangement (it carries 

30 out [ veneer ****** ] and is Mold G square RB perfect check filter pattern) of a stripe 
RB perfect check pattern is drawing 26 (b). If its attention is paid to the pattern of the 
color filter of the pixel as a pixel of the tetragonal lattice arrangement which sees from 45 
degrees of slant and does not have rotation so that it may be shown, it can be regarded as 
the tetragonal lattice-like arrangement [ Bayer ]. Data arrangement transducer 12e The 

35 writing/read-out in consideration of this point of data are performing transform 
processing of a data array. 

[0187] the main routine shown in drawing 27 - setting - step S10 - step S 12 up to - 
since processing is the same as the explanation which followed drawing 10, it omits this 
explanation, and it explains it from processing of step S12A. At step S12A, it is signal- 

40 processing section 12c. It is data arrangement transducer 12e so that it can consider that 
the pixel data of the honeycomb arrangement supplied are the tetragonal lattice-like 
arrangement [ Bayer ]. Control is received. Signal-processing section 12c It progresses to 
a subroutine SUB 1 after this data arrangement transform processing. 
[0188] In the subroutineSUB 1, signal processing is performed only to the pixel location 

45 which corresponds using such pixel data, and the signal is generated. Therefore, this 
subroutine SUB 1 is performing data processing which does not carry out interpolation 
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expansion. That is, the data of a virtual pixel location are not computed like the 1st and 
2nd examples. It is Yh-Ylow like the example mentioned above in this data processing. 
Law is used. Then, it progresses to a subroutine SUB 2 immediately. 
[0189] Since it is duplication prevention, it band-limits to the frequency band of one 
5 signal, and this signal and the signal of another side are made to compound in a 

subroutine SUB 2, when a common band exists in the frequency band of the signal with 
which resolution processing of level/perpendicular direction was performed, while 
making the acquired signal broadband-ize. Step S13 after ending a subroutine SUB 2 It 
progresses. 

10 [0190] step SI 3 **** — signal processing is performed and it progresses to a subroutine 
SUB 5 so that it may output by making the signal acquired from the Bayer arrangement 
corresponding to each pixel (a virtual pixel is not included) generated by the subroutine 
SUB 2 into signals, such as a signal, for example, the primary signal, a complementary - 
color signal or a color-difference signal, a luminance signal, etc. of the output form 

1 5 according to a request of a user. 

[0191] A subroutine SUB 5 is step S13. While changing each signal of the obtained 
Bayer arrangement in the shape of a tetragonal lattice, pixel interpolation processing is 
performed (data-interpolation expansion process). That is, the conversion to the shape of 
a tetragonal lattice is drawing 26 (b). It is drawing 26 (a) by rotating conversely 45 

20 degrees of arrangement which was rotated 45 degrees aslant and seen. Arrangement is 
returned to honeycomb arrangement. If it puts in another way, this rotation processing 
will exactly be performing read-out recombination of a pixel. Furthermore, in the 
subroutine SUB 5, expansion processing is performed so that pixel interpolation 
processing may be performed based on the signal acquired from this arrangement and it 

25 may become tetragonal lattice-like arrangement as a result. Thus, by processing, the solid 
state camera 10 is outputting the signal acquired by image pick-up as a high-definition 
picture signal. 

[0192] The processing of a subroutine SUB 5 mentioned above is explained using the 
flow chart of drawing 28. A subroutine SUB 5 starts processing first and progresses to the 
30 substep SS 5 1 . At the substep SS 5 1 , in order to perform this processing, the obtained 
pixel data are first stored in buffer memory 12fl . 

[0193] next, CPU when reading pixel data from buffer memory 12fl at the substep SS 52 
etc. - the result which processing which returns pixel data to honeycomb arrangement 
was performed, and was obtained by control is stored in buffer memory 12f2. 

35 [0194] Next, the substep SS 53 performs equal interpolation from the pixel data of a 

circumference pixel, or interpolation processing of the ecad according to the result which 
carried out correlation detection by 3 12f of interpolation data-processing sections, using 
the pixel data from buffer memory 12f2. By this processing, it is drawing 26 (a). If 
arrangement is returned as shown, he can understand that a pixel does not have a signal 

40 for every pixel. If the signal of a virtual pixel without a correspondence pixel is 

interpolated and given at this time, a solid state camera 10 will become equivalent to a 
twice as many pixel as this being developed in the shape of a tetragonal lattice compared 
with the number of pixels from the first (henceforth tetragonal lattice expansion). 
[0195] Next, at the substep SS 54, the pixel data by which tetragonal lattice expansion 

45 was carried out in the substep SS 53 are stored in buffer memory 12f4, it shifts to a 
return, and a subroutine SUB 5 is ended. A main routine is also ended after this 
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termination. By making it operate in such a procedure, the solid state camera 10 makes it 
possible to make it output by making the image of the picturized photographic subject 
into the signal of high resolution as a result. 

[0196] in addition, this example - the same - the pixel array and equivalence of 
5 * tetragonal lattice arrangement of the pixel array of honeycomb arrangement - regarding - 
- and signal processing — the 2nd example 121, i.e., data-processing section, Three 
primary colors R, and G and B the receiving plane expansion — carrying out — profile 
signal generator 126 it is — for example, the amendment signal (namely, signal which 
thought resolution as important) which amends a high region - G You may make it 
10 generate based on correlation detection from the data of only a color, this amendment 
signal Gh the color difference matrix section 125 from - luminance signal Y Even if it 
adds and outputs the amendment signal Gh, the output of the signal of high resolution is 
possible for a solid state camera 10. 

[0197] Thus, while, as for a solid state camera 10, the output of the signal of high 

15 resolution is attained by processing, effectiveness equivalent to the effectiveness acquired 
when it lets a low pass filter pass also comes to be acquired. 
[0198] Even if the solid state camera 10 was the number of pixels smaller than this 
number of pixels compared with the number of pixels at the time of having arranged the 
pixel in the shape of a tetragonal lattice, by performing signal processing showed that 

20 properties, such as color reproduction of the image obtained and resolution, could be 
raised, using honeycomb arrangement, so that clearly from old explanation, the light- 
receiving area which a unit pixel occupies as a result of making the number of pixels 
increase on the other hand, in order that the conventional solid state camera may raise the 
property mentioned above - being small (that is, even the contraction limitation of a 

25 pixel pitch being arrived at - as) - the sensibility fall of a component will occur. 

********** by which a close-up of the improvement in precision of pixel ****** is 
taken with the increment in the number of pixels in an assembly process in the 
conventional solid state camera in case pixel ****** is performed, in order to aim at that 
a pixel is small and the property improvement of a signal obtained. The activity of the 

30 assembly process of a color camera etc. will become difficult, consequently this precision 
demand has made the cost of the optical system of color camera equipment raise 
especially. However, since the solid state camera 10 uses the honeycomb arrangement 
accompanied by pixel ****** for the image pick-up section 1 1 and color filter CF, the 
number of pixels has one half extent [ the conventional solid state camera ]. By using 

35 such honeycomb arrangement, the activity of the assembly of the image pick-up section 
1 1 of optical system and color filter CF and the adjustment process accompanying it can 
carry out now easily in comparison. 

[0199] An example is given and explained about the color filter of the combined many 
plates which used honeycomb arrangement, first - optical system - a spectrum ~ two or 

40 more prism (not shown) is joined as a means, and the transmitted light from a lens is sent 
to each light sensing portion of the image pick-up section 1 1 . Color filter CF is arranged 
before each of this light sensing portion. Here, when light sensing portions are two 2 
plate types, color filter CF is color filter CF1 . And color filter CF2 It uses. 
[0200] In the case of 1st color filter CF, it is drawing 29 (a). Shown color filter CF1 The 

45 spacial configuration of a color is Gl and R. A color is made the honeycomb arrangement 
allotted by turns for every line. Drawing 29 (b) Shown color filter CF2 The spacial 
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configuration of a color is G2 and B. A color is used by turns for every line, and it is 
color filter CF1. It is B to the line of the color of Gl. It is made the honeycomb 
arrangement which allotted the color. For example, color filter CF1 It receives and is 
color filter CF2. When it shifts to a line writing direction by the 1 -pixel pitch and sticks 
5 on it, it is drawing 29 (c). It is G easily about shown color filter CF. It can be made a 
stripe RB perfect check pattern. 

[0201] Moreover, in the case of 2nd color filter CF, it is drawing 29 (d). It is color filter 
CF1 of honeycomb arrangement so that it may be shown. G It constitutes only from a 
color and is color filter CF2. The spacial configuration of a color is R as shown in 
10 drawing 29 (e). B A color is made the honeycomb arrangement allotted by turns for every 
line. Color filter CF1 also in this case It receives and is color filter CF2. It shifts to a line 
writing direction by the 1 -pixel pitch, and sticks on it. By this lamination, 2nd color filter 
CF can be easily used as a BEIYA pattern (see drawing 29 (f)). 

[0202] And the color filters CF1 and CF2 of the 1st color filter mentioned above are used 

15 for 3rd color filter CF (see drawing 30 (a) and the (b)). 3rd color filter CF is drawing 30 
(c) by making the pixel location of color filter CF1 and CF2 completely in agreement, 
and sticking it. The pattern of the shown honeycomb arrangement is formed. 
[0203] Next, the spacial configuration of the color filter of a 3 plate DG method using 
honeycomb arrangement is explained. Color filter CF is color filter CF1, CF2, and CF3. 

20 It uses (see drawing 3 1 (a), (b), and the (c)). Drawing 3 1 (a) and (b) Color filter CF1 and 
CF2 are in the physical relationship which shifted by the pixel pitch mutually in 
honeycomb arrangement. Color filter CF1 and CF2 are set as Gl of the same color, and 
G2 color. Moreover, drawing 31 (c) Color filter CF3 Color filter CF2 While being 
honeycomb arrangement of the same pixel arrangement, it is R about a color scheme. 

25 And B It is set as a color. Color filter CF2 which has the same pixel arrangement relation 
in case a color filter is made to fix Color filter CF3 It combines and sticks. Thereby, a 
color filter is drawing 31 (d). The same color Gl, and tetragonal lattice-like the array and 
drawing 3 1 (e) to which G2 are allotted by turns Unique [ R and B ] can make the array 
by which honeycomb arrangement was carried out. 

30 [0204] Moreover, drawing 32 (a), (b), (c) They are color filter CF1, CF2, and CF3 like. It 
forms in the relation of the same honeycomb arrangement, these color filter CF1, CF2, 
and CF3 **** respectively « R, G, and B The color corresponds. Color filter CF2 It 
receives, and both color filter CF1 and CF3 are shifted by the pixel pitch, and are piled 
up. A color filter is G of a color if it doubles in a such pile. The piled-up colors R and B 

35 can make the array acquired by turns (see drawing 32 (d)). 

[0205] In addition, when the opening configuration used from the former in honeycomb 
arrangement, respectively is a tetragonal lattice, it is drawing 33 (a). RGB It carries out [ 
****** ] and they are a method and drawing 33 (b). It carries out [ DG ****** ] and the 
color filter of 3 plate type can also consist of methods so that it may be shown. In this 

40 case, drawing 33 (b) It carries out [ DG ****** ] and the location of a interpolation pixel 
is drawing 33 (c) with a method. It corresponds to the location which (**) is describing in 
the square of a broken line. This interpolation is performed based on the surrounding 
color Gl and the pixel data obtained from G2. Specifically, it is drawing 33 (d). It is the 
interpolation pixel G so that it may be shown. Pixel G1U of the four directions which 

45 adjoin on the outskirts, GIB, G2L, and G2R are used. These pixel data are used for data 
processing. As an example of an operation, it is an operation [0206] 
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[Equation 14] 

G= (G2L+G2R)/2 ... (14a) G= (GlU+GlB)/2 ... or (14b) 0 from - 1 Multiplier within the 
limits [K using - 0207] 
[Equation 15] 

5 2+(l-K) * [ G=K*(G2L+G2R) /] (GlU+GlB)/2 ... (15) performs. 

[0208] Thus, by arranging a color filter, it is drawing 33 (b). They are the color Gl of 
honeycomb arrangement, G2, and R like. If a vertical stripe and B length stripe are set 
and it is made a tetragonal lattice mold, it is the color G at the time of plane expansion of 
a color RB. The precision of the related signal can be raised. 

10 [0209] Next, the spacial configuration of the color filter of a 4 plate DG method using 
honeycomb arrangement is explained. Color filter CF is drawing 34 (a). - (d) Shown 
color filter CF1, CF2, CF3, and CF4 are used, color filter CF1 **** - the color Gl is 
allotted by the pattern of honeycomb arrangement. Moreover, drawing 34 (b) Color filter 
CF2 Drawing 34 (a) Color filter CF1 It has the arrangement relation which shifted from 

15 pixel arrangement by the pixel pitch. Color filter CF2 Color filter CF1 In order to 

distinguish in the same color, it expresses with G2. in this case, color filter CF3 **** — 
drawing 34 (c) it is shown — as — color filter CF2 the same honeycomb arrangement 
applies - having - color R It is allotted. On the other hand, it is drawing 34 (d). Color 
filter CF4 Color filter CF1 The same honeycomb arrangement is applied and it is a color 

20 B. It is allotted. When color filter CF1 and CF2 are stuck so that each may become 

complementary relation, it is drawing 34 (e). The shown color Gl, G2, and drawing 34 
(f) The array of the shape of a tetragonal lattice of the shown colors R and B is acquired, 
respectively. 

[0210] Thus, by constituting, it compares with 3 plate methods mentioned above, and 
25 they are colors R and B. Color resolution can be made high, making the color filter of 
honeycomb arrangement a multi-plate configuration, as explained so far - the pixel 
arrangement after lamination and on space - twice - it becomes dense and can constitute 
from a tetragonal lattice etc. 

[021 1] In addition, the pixel data supplied in having mentioned above corresponding to a 
30 color Gl and G2 are supplied to each part in response to signal processing, such as 
composition and interpolation. 

[0212] Next, the color image pick-up equipment of the Junji Men veneer method which 
applied the solid state camera 10 of this invention is explained briefly. The color image 
pick-up equipment of this Junji Men veneer method is suitable for the stationary 
35 photography of a photographic subject. Generally, the good thing is known for the device 
of black and white [ method / field sequential veneer / televising / an image pick-up and ]. 
Here, the reference number same about the part which is common in a solid state camera 

10 is attached, and explanation is omitted. 

[0213] The color image pick-up equipment of this method the inside of a two- 
40 dimensional flat surface parallel to the image pick-up side of the image pick-up section 

1 1 with which the photo detector PD was compared two-dimensional, and the image 
pick-up section 1 1 for example width (X) A direction and length (Y) between the optical 
paths of the migration device moved to a direction, and the photographic subject and the 
image pick-up section 1 1 - for example Two or more color filter CF of the honeycomb 

45 arrangement allotted just before the image pick-up section 1 1, It has the color filter 

change-over device which chooses the color filter of one sheet from two or more color 
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filter CF, and switches insertion of a between [ optical paths ], the record playback 
section which records the output from the image pick-up section 1 1, and the color signal 
processing section 12 which performs signal processing to the output of the image pick- 
up section 1 1 and the record playback section. 
5 [0214] Here, the image pick-up section 11, two or more color filter CF, and the color 
signal processing section 12 are constituted like the configuration explained in the 
example mentioned above. Since the image pick-up section 1 1 is moved by the migration 
device, especially color filter CF is formed more greatly than image pick-up area so that 
an image pick-up side may be covered, even if it makes it this migration. 

10 [0215] A migration device is performed according to the class of color filter CF which 
uses minute migration of the image pick-up section 11. That is, color filter CF carries out 
j- ****** j m ig ra ti on5 and it i s performed corresponding to a part. Since periodicity has 
the relation of the pixel pitch to shift, it is set as suitable movement magnitude and you 
may make it adjust, when minute control is difficult. As this migration device, it is X-Y. 

15 In order to move the image pick-up section 1 1 with a respectively sufficient precision to a 
direction, the image pick-up section 1 1 is laid on this rack using mechanical components, 
such as a stepping motor, the gearing which transmits the driving force from this 
mechanical component, the rack which is meshed with this gearing and changes a 
gearing's rotation into translational motion, and the advancing-side-by-side control 

20 section.which controls actuation of the mechanical component of a stepping motor. Even 
if it moves the image pick-up section 1 1, it has connected with an advancing-side-by-side 
control section, the record playback section, and the color signal processing section 12 
through a flexible substrate etc. so that I/O of a signal may be attained. Thus, by 
constituting, migration according to the class of color filter CF can be made into the 

25 image pick-up section 1 1 . 

[0216] a color filter change-over device ~ two or more color filter CF - filter number of 
sheets - taking into consideration - every fixed include angle - and the motor as the 
color filter installation section which prepared filter opening in the same radius location 
of a disk so that it could penetrate, and a rotation mechanical component which rotates a 

30 disk around the center of rotation, and the roll control section which controls actuation of 
a motor are used. The filter effective area of the color filter installation section is good to 
make it arrange so that an image pick-up side and an parallel condition may be 
maintained. Moreover, the revolving shaft attached in the motor is inserted in penetration 
opening which was able to be opened centering on the disk of the color filter installation 

35 section. A revolving shaft applies adhesives etc. to penetration opening, and is made to 
fix them with a disk. The roll control section controls rotation initiation and rotation 
termination to perform the rotation drive for every fixed include angle. Thus, by 
controlling, color filter CF can be switched now according to a demand. 
[0217] Pixel data are supplied to the record playback section through a SCSI interface 

40 etc. According to the combination of actuation of a color filter change-over device and a 
migration device, the signal acquired from the image pick-up section 1 1 is used as pixel 
data, and the record playback section is recorded each time. Therefore, in order to create 
the image of one sheet, an image pick-up is performed two or more times. Thus, if the 
pixel data which the obtained pixel data were recorded on the record playback section, 

45 and reproduced from this record playback section are supplied to the color signal 

processing section 12, the quality image with which either of the examples mentioned 
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above was performed, and color reproduction and resolution were thought as important 
will be obtained. Thus, since color filter CF and the image pick-up section 1 1 of 
honeycomb arrangement are used for color image pick-up equipment, it can avoid the 
complicated arrangement and the adjustment by the production process, and it can 
5 abolish the need of preparing the color filter on chip which was being arranged on the 
image sensor (photo detector). 

[0218] Moreover, without being limited to a veneer type, 2 plate type which used two 
sets of the color filters and the image pick-up sections of honeycomb arrangement is 
sufficient as color image pick-up equipment, and it can be considered that it is color 
10 image pick-up equipment of the field serial mode which makes the image pick-up section 
the high resolution image pick-up section of monochrome tetragonal lattice arrangement 
at this time. 

[0219] Although the example using the fundamental concept in the solid state camera and 
the signal-processing approach of this invention mentioned above has so far been 

15 explained, the relation of the solid state camera and the signal-processing approach of 
bringing about effectiveness that it is next fiirther more the much more is explained. 
When arrangement of a photo detector looks at [ a solid state camera ] honeycomb 
arrangement, i.e., a photo detector, from the upper part by the veneer method, in the line 
writing direction and the direction of a train, in this relation, a pitch shifts by the half, and 

20 the core of the geometric configuration of that photo detector is arranged at it. moreover, 
the filter used for color separation - three primary colors - R, G, and B it is . And when 
carrying out digital conversion of the acquired image pick-up signal and performing 
signal processing, adaptive signal processing is performed, combining appropriately 
signal processing mentioned above. 

25 [0220] The 4th example is explained referring to drawing 35 - drawing 58 about the solid 
state camera 30 with which such a concept was applied. The color filter CF used for the 
image pick-up of the incident light from optical system (not shown) in the solid state 
camera 30 shown in drawing 35 and the image pick-up section 31 are the same 
configurations as the example mentioned above. Honeycomb arrangement of the photo 

30 detector of the image pick-up section 3 1 is carried out by the shape for example, of a 

square. The solid state camera 30 is equipped with the color signal processing section 32 
other than a color filter CF and the image pick-up section 31. In the color signal 
processing section 32, they are gamma transducer 32a of drawing 35, and A/D. 
Transducer 32b and signal-processing section 32c It is contained. This configuration is 

35 fundamentally [ as the configuration of drawing 1 mentioned above ] the same. Gamma 
transducer 32a And A/D Transducer 32b has the same function. 
[0221] signal-processing section 32c **** - the data operation part 320, the matrix 
section 322, and the anti-aliasing filter section 324 And aperture controller 326 It has. 
Data operation part 320 A/D Transducer 32b Various kinds of operation part which 

40 performs data processing is in the pixel data supplied by minding. By the way, when the 
photo detector of the image pick-up section 31 mentioned above in order to supply exact 
pixel data to these operation part uses the charge-coupled device (CCD), it is good to 
arrange buffer memory 320a of the non-destroying mold of data. Moreover, the photo 
detector of the image pick-up section 31 is MOS. When it is the image sensor of a mold, 

45 since it is the non-destroying mold whose data originally are not lost by 1 time of signal 
read-out, buffer memory 320a can be made unnecessary. In this case, the pixel data 
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outputted with a driving signal are controllable. 

[0222] the data data-processing section 320 **** — as shown in drawing 35, it has buffer 
memory 320a, brightness data origination section 320b, high region brightness data 
origination section 320c, and 320d of plane interpolation expansion sections. Data data- 
5 processing section 320 Although not illustrated, it is controlled by the control signal 
supplied from the system control section. Buffer memory 320a is the pixel data RGB. 
Brightness data origination section 320b and 320d of plane interpolation expansion 
sections are supplied, respectively. Brightness data origination section 220b is the 
brightness data Y in each set elephant location of this check pattern since it is allotted in 

1 0 checkers. It creates by data processing. 

[0223] High region brightness data origination section 320c is the brightness data Y 
created by brightness data origination section 320b. It is the digital filter which uses and 
performs filtering. This digital filter is a low pass filter, and it makes the frequency band 
of the brightness data obtained a high region while it interpolates to the location where a 

15 photo detector does not actually correspond, i.e., a virtual pixel. Consequently, high 

region brightness data origination section 220c outputs the high region brightness data Yh 
to 320d of plane interpolation expansion sections. 

[0224] It is R as shown in 320d of plane interpolation expansion sections at drawing 36. 
The interpolation expansion section 3200 and G The interpolation expansion section 

20 3202 and B It has the interpolation expansion section 3204. These each part is operation 
part. R The interpolation expansion section 3200 and G The interpolation expansion 
section 3202 and B The pixel data corresponding to the color which the high region 
brightness data Yh are supplied to an end side, respectively, and is interpolated from 
another terminal side in the interpolation expansion section 3204, i.e., R, Data and G 

25 Data and B Data are supplied. In case this plane interpolation expansion is performed, it 
is asking for the virtual pixel to the color of the object further located on the outskirts 
using the pixel data obtained by data processing. The procedure of this calculation is 
explained in full detail in the latter part. 

[0225] Matrix section 322 RGB by which interpolation expansion was carried out Data to 
30 brightness data Y The color difference data Cr and Cb are generated, the matrix section 
322 **** - operation part (not shown) is contained so that these data may be generated. 
Matrix section 322 It is the brightness data Y by data processing. Color difference data 
Cr=R-Yh and Cb=B-Yh are generated using a formula (13). Moreover, the anti-aliasing 
filter section 324 It consists of digital filters adjusted so that a high-frequency component 
35 as well as the example mentioned above might be included, aperture controller 326 **** 
— the conventional configuration is used for an aperture effect, for example, profile 
emphasis etc., to brightness data. The solid state camera 30 of this example is constituted 
in this way. Since a frequency does not overlap it in case high region-ization of 
brightness data is attained in this configuration so that it may mention later, the frequency 
40 duplication prevention section becomes unnecessary. Thus, by constituting, it is the data 
data-processing section 320. Prepare, data processing is made to perform and it is the 
matrix section 222. Since each part currently arranged henceforth can use a conventional 
configuration and its processing as it is, it can raise the cost performance of equipment 
further. 

45 [0226] Next, actuation of a solid state camera 30 is explained. A solid state camera 30 
operates according to the Maine flow chart, as shown in drawing 37. After supplying a 
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power source to a solid state camera 30, various kinds of initial setting is performed by 
the system control section (not shown), and it is step S10. It progresses. 
[0227] Step S10 According to the driving signal then picturized namely, supplied, read- 
out of an image pick-up signal is performed in the image pick-up section 31. It is step 
5 SI 1 to this read signal. It is gamma transducer 32a of the color signal processing section 
32 about gamma conversion (amendment) processing. It gives. Here, the changed signal 
is A/D. Transducer 32b It is sent out. A/D Transducer 32b Step S12 The supplied signal 
is changed into a digital signal (namely, pixel data). This conversion performs future 
signal processing by digital processing. This step S10 -SI 2 [ a series of] Actuation of 

10 until is the same as the actuation explained based on drawing 10. Moreover, when 
supplying the changed pixel data according to a color, it is CCD as mentioned [ 
especially ] above. When image sensors are used, buffer memory 320a is used. Buffer 
memory 320a embraces control signals supplied from the system control section, such as 
writing / read-out enable signal, and an address signal, and is RGB. Each pixel data is 

15 supplied to brightness data origination section 320b and 320d of plane interpolation 
expansion sections. Then, it progresses to a subroutine SUB 6. 

[0228] In a subroutine SUB 6, interpolation processing of the pixel data to colors other 
than the color in which a color filter exists really based on the pixel data which actually 
exist for the brightness data Y (see drawing 41) and a veneer method etc. is performed 

20 (see drawing 38). This interpolation processing generates the pixel data of RGB to the 
whole image. Generation of this pixel data is the data data-processing section 320. 
Brightness data origination section 320b, high region brightness data origination section 
320c, and 320d of plane interpolation expansion sections make it operate sequentially. 
The generated pixel data are 320d of plane interpolation expansion sections to the matrix 

25 section 322. It is supplied. 

[0229] Next, RGB supplied by the subroutine SUB 7 Each pixel data to the brightness 
data Y, the color difference data Cr, generation of Cb, the band limit to each generated 
data, and brightness data Y Receiving aperture adjustment is performed. The matrix 
section 322 which performs these processings, and the anti-aliasing filter section 324 And 

30 aperture controller 326 The configuration used for the solid state camera from the former 
can be managed. 

[0230] Although the brightness data Y and the color difference data Cr which were 
obtained, and Cb are not illustrated to drawing 35, they are supplied to a display or the 
compression processing section, respectively. In a display, the display image of still 

35 higher quality and printing can be offered by supplying quality image data. Step S14 
Compression processing is then performed to pixel data, amount of information is 
decreased, and it is made to record on semiconductor memory, an optical recording 
medium, a magnetic-recording medium, or a magneto-optic-recording medium. After this 
processing and step S15 It progresses. Step S15 It judges whether photography is then 

40 ended. When continuing photography, they are (No) and step S10. It returns and the 
above-mentioned actuation is repeated. Moreover, when ending photography (Yes), it 
progresses to termination, for example, an electric power switch is turned OFF, and 
actuation is terminated. 

[0231] Next, the data data-processing section 320 Actuation is explained. Data data- 
45 processing section 320 It operates according to the procedure of a subroutine SUB 6 
shown in drawing 38. Namely, subroutines SUB8, SUB9, and SUB10 It operates in 
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order. Brightness data Y in consideration of the color obtained corresponding to the 
location of the photo detector which exists really in a subroutine SUB 8 It creates. 
Brightness data are obtained in checkers by this creation. It is the brightness data Y so 
that it may mention later in a subroutine SUB 8 according to the mode set up beforehand. 
5 It computes. Brightness data Y obtained in the subroutine SUB 9 While generating the 
brightness data in the virtual pixel which is based and does not have a corresponding 
photo detector, when brightness data are seen in a frequency band, this brightness data is 
formed into a high region. This luminance signal formed into the high region is expressed 
with Yh. Moreover, subroutine SUB 10 G which brightness-data- Yh(s) and is supplied, 
10 R, and B It is RGB by using, respectively and interpolating. Plane expansion is 
performed. 

[0232] Each subroutines SUB8, SUBS), and SUB10 Actuation is explained. It sets to the 
subroutine SUB 8 shown in drawing 39, and is the substep SS 800. It distinguishes 
whether the mode is an adaptation processing mode first then. In the case of an adaptation 

15 processing mode (Yes), it is the substep SS 802 of drawing 39. It progresses. Moreover, 
when the mode is not an adaptation processing mode, they are (No) and the connection 
child B. It minds and is the substep SS 804 of drawing 41. It progresses. 
[0233] Next, substep SS 802 It chooses [ whether slanting correlation processing is then 
performed and ]. When performing slanting correlation processing (Yes), it is the substep 

20 SS 806. It progresses. Moreover, when not performing slanting correlation processing, 
they are (No) and the connection child C. It minds and is the substep SS 808. It 
progresses. Substep SS 808 It judges whether correlation processing is then performed. 
[0234] By the way, substep SS 804 mentioned above Calculation of brightness data is 
performed then regardless of an adaptation processing mode. It hits performing this 

25 processing and is CCD of the image pick-up section 3 1 . Originally image sensors are 
drawing 42 (a). Two-dimensional array is carried out so that it may be shown. Here, a 
subscript is a location at the time of expressing the location as a pixel of each photo 
detector with matrix representation. Moreover, the pixel of the photo detector which 
exists really expresses the pixel corresponding to a virtual photo detector with the 

30 continuous line with the broken line, fundamental - brightness data Y Pixel data G the 
pixel data R and B - using (0.5*R+0.5B) - it is known that it will be computable. Also 
in this case, it is the pixel data G. It is regarded as brightness data as it is, and is treated 
(pixel data G= brightness data). Moreover, the brightness data based on the pixel data R 
and B the color corresponding to the location of the photo detector which exists really ~ 

35 G it is not - R/B a case - for example, drawing 42 (a) Pixel data R22 Brightness data 
Y22 to a location Pixel data R22 Pixel data B located in the perimeter 4 pixels B02, i.e., 
pixel data, B20, B24, and B42 are used, and it is [0235]. 
[Equation 16] 

2+ [ Y22=R22/] (B02+B20+B24+B42)/8 ... It is obtained from (16). Moreover, pixel data 
40 B24 Brightness data Y24 corresponding to a location Pixel data B24 Pixel data R located 
in the perimeter 4 pixels R04, i.e., pixel data, R22, R26, and R44 are used, and it is 
[0236]. 
[Equation 17] 

2+ [ Y24=B24/] (R04+R22+R26+R44)/8 ... It is obtained from (17). the number with 
45 which the amount of amendments amended using a surrounding pixel doubled the 

number of pixels for total of these four pixels - namely, - 4x2=8 The broken value is 
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added to the mesial magnitude of the pixel for creation, and is calculated. This is a 
multiplier 0.5 to the computed average. It is the same as having hung. This operation is 
performed to each pixel and it is the brightness data Y. It asks. Thus, as a result of being 
obtained, it is drawing 42 (b). The checkered pattern of the shown brightness data is 
5 obtained. In addition, the direction of slant, a perpendicular direction, and also when 

there is no correlation horizontally, such an operation is performed so that it may mention 
later. 

[0237] Next, substep SS 806 When performing this slanting processing then, it judges 
whether it carries out by stepping on a phase. When it judges with performing slanting 

10 processing based on two or more phases (Yes), it is the substep SS 810. It progresses. 

Moreover, it will come, supposing it does not perform slanting processing through two or 
more phases, and they are (No) and the substep SS 812. It progresses. 
[0238] Here, it is the substep SS 810. Comparison data are computed. The pixel data of 
the color of the pixel data for creation and the same color are used for the pixel data used 

15 for calculation, comparison data ARS for example, the pixel data of the object - R22 [it 
is - a case -- the surrounding pixel data R00, R44, R04, and R40 - using - 0239] 
[Equation 18] 

ARSL= |R00-R44 | ... (18) ARSR= |R04-R40 | ... It is obtained from (19). It is shown that 
a subscript "L" and "R" have a slanting (S) inclination left slant and aslant [ right ], 
20 respectively. Drawing 42 (a) When rotating 45 degrees of arrays counterclockwise, it 
corresponds to a horizontal direction and a perpendicular direction. A correlation value 
(ARSL-ARSR) is further computed using the value of the computed comparison data 
ARSL and ARSR (ARSR-ARSL). 

[0240] next, substep SS 814 **** - the time when a correlation value is larger than 
25 computed correlation value (ARSL-ARSR) and newly established predetermined 

criterion value JO (Yes) ARSR It is shown that a value is small and it means that the 

value of the pixel data used when put in another way is alike. This judges that there is 

correlation in the direction of right slant, and it is the substep SS 816. It progresses. 

Moreover, it is (No) when the conditions mentioned above are not fulfilled (correlation 
30 value (ARSL-ARSR) <J0). It is the substep SS 818 noting that there is no right slanting 

correlation over this pixel for creation. It progresses. Substep SS 816 It is the brightness 

data Y22 in this case. [024 1 ] 

[Equation 19] 

2+ [ Y22=R22/] (R00+R44)/4 ... It is obtained from (20). 
35 [0242] substep SS 818 **** - when a correlation value is larger than the computed 

correlation value (ARSR-ARSL) and the predetermined criterion value JO (Yes), there is 

correlation in the direction of left slant - judging substep SS 820 It progresses. 

Moreover, it is (No) when the conditions mentioned above are not fulfilled (correlation 

value (ARSR-ARSL) <J0). It judges with there being no left slanting correlation over this 
40 pixel for creation, and is the substep SS 822. It progresses. Substep SS 820 It is the 

brightness data Y22 in this case. [0243] 

[Equation 20] 

2+ [ Y22=R22/] (R04+R40)/4 ... It is obtained from (21). Substep SS 816 Substep SS 820 
After brightness data calculation is the connection child D. It minds and is the substep SS 
45 824 of drawing 41 . It progresses. 

[0244] Next, substep SS 822 Then new comparison data are computed. Here, the pixel 
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data used for calculation differ from the color of the pixel data for creation. For example, 
color G Comparison data are computed by using, comparison data AGS for example, the 
pixel data of the object — R22 it is — a case - comparison data AGS [the surrounding 
pixel data Gl 1, G33, G13, and G31 - using 0245] 
5 [Equation 21] 

AGSL= |G1 1-G33 | ... (22) AGSR= |G13-G31 | ... It is obtained from (23). At this 
substep, a correlation value (AGSL-AGSR) and (AGSR-AGSL) are further computed 
using the value of the computed comparison data AGSL and AGSR. After this processing 
and connection child E It minds and is the substep SS 826 of drawing 40. It progresses. 

10 [0246] next, substep SS 826 **** - the computed correlation value (AGSL-AGSR) and 
newly prepared predetermined criterion value JOa When a correlation value is large 
(Y es), it presumes that the value of the used pixel data is alike from the value of AGSR 
being small also here. This judges that there is correlation in the direction of right slant, 
and it is the substep SS 828. It progresses. Moreover, it is (No) when the conditions 

1 5 mentioned above are not fulfilled (correlation value (AGSL-AGSR) <J0a). It judges with 
there being no right slanting correlation over this pixel for creation, and is the substep SS 
830. It progresses. Substep SS 828 It is the brightness data Y22 in this case. [0247] 
[Equation 22] 

2+ [ Y22-R22/] (Gl l+G33)/4 ... It is obtained from (24). Moreover, brightness data Y22 
20 You may compute from a formula (20). 

[0248] substep SS 830 **** - the computed correlation value (AGSR-AGSL) and 

predetermined criterion value JOa when a correlation value is large (Yes), there is 

correlation in the direction of left slant - judging ~ substep SS 832 It progresses. 

Moreover, it is (No) when the conditions mentioned above are not fulfilled (correlation 
25 value (AGSR-AGSL) <J0a). It is the substep SS 808 noting that there is no left slanting 

correlation over this pixel for creation. It progresses. Substep SS 832 It is the brightness 

data Y22 in this case. [0249] 

[Equation 23] 

2+ [ Y22=R22/] (G13+G31)/4 ... It is obtained from (25). Moreover, brightness data Y22 
30 A formula (21) is sufficient. The substep SS 828 and substep SS 832 After brightness 
data calculation is the connection child D. It minds and is the substep SS 824 of drawing 
41. It progresses. 

[0250] By the way, substep SS 806 When it sets and simple slanting processing is 
chosen, it is the substep SS 812. It was already said that it progresses. This substep SS 

35 812 Comparison data are computed. Comparison data are used for distinction of in which 
direction the pixel data of the perimeter correlate centering on the pixel data of the object 
which performs for example, adaptation processing, for example, the pixel data of the 
object — R22 [it is - a case ~ the comparison data AG — the surrounding pixel data Gl 1, 
G13, G31, and G33 - using -- 0251] 

40 [Equation 24] 

AG= |G1 1+G33-(G13+G31) | ... It is obtained from (26). pixel data - color R it is - 
although the case is explained — color B a case - surrounding pixel data G from - it 
computes. The value of the larger one which has an inclination in either of on either side 
will be acquired as comparison data AG by this calculation. After this operation and 
45 substep SS 834 It progresses. 

[0252] Substep SS 834 It judges [ whether the pixel data aslant located then on both sides 
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of the target pixel data have correlation (namely, slanting correlation), and ]. Jl is newly 
set to this judgment as a criterion value. When the comparison data AG are larger than 
criterion value Jl (Yes), it is the substep SS 836. It progresses. Moreover, when the 
comparison data AG are smaller than the criterion value Jl, they are (No) and the 
5 connection child C. It minds and is the substep SS 808 of drawing 40. It progresses. 

[0253] Substep SS 836 Four pixel data G then used for calculation of the comparison data 
AG It is the brightness data Y on the average. It computes. By judgment whether the 
pixel allotted in two or more phases and simple directions of slant to the pixel for creation 
correlates, it is drawing 43 (a) at least. - (f) Six patterns are pixel data R=R22. It will be 

10 received and distinguished. By the way, generally it is drawing 43 (a). - (f) There is a 
possibility that a false color may occur near a shadow area and the field without a slash. 
However, pixel data R located near the boundary Brightness data Y which can be set If 
computed by the operation mentioned above, when it sees as the whole image, generating 
of the false color in a color boundary can be oppressed good, although concrete 

15 explanation is omitted — pixel data B=B24 also receiving — the substep SS 814 - SS820, 
and SS82-SS832 And SS834 from - SS836 Accommodative brightness data Y based on 
[ compute comparison data similarly and ] the existence of slanting correlation It can 
create. 

[0254] Substep SS 836 After processing and connection child D It minds and progresses 

20 to the substep SS 824 of drawing 41. Thereby, a series of slanting processings are 

completed. Substep SS 834 When not performing slanting processing, they are (No) and 
the connection child C. It minds and is the substep SS 808. It progresses. It is after this 
substep data processing according to the existence of correlation of level and a 
perpendicular direction to the pixel for creation. Substep SS 808 It judges whether 

25 correlation processing is then carried out. It is the judgment in the case of performing 
correlation of other directions, i.e., level and a perpendicular direction, for correlation 
processing about the range where a photo detector (or color filter) is large. When 
performing this judgment (Yes), it is the substep SS 838. It progresses. When not 
carrying out this judgment, they are (No) and the connection child B. It minds and is the 

30 substep SS 804. It progresses. 

[0255] Substep SS 838 Comparison data are computed. Here gives and explains an 
example to pixel data R=R22. By this processing, it is pixel data R=R22. Another [ which 
is around arranged in the vertical comparison data ABRV to receive and the horizontal 
comparison data ABRH ] pixel data B, i.e., pixel data, of a color It uses and is formula 

35 (27) type (28) [0256]. 
[Equation 25] 

ABRV= |B02-B42 | ... (27) ABRH= |B20-B24 | ... It computes by (28). When a 
correlation value (ABRH-ABRV) and (ABRV- ABRH) are further computed using the 
value of the computed comparison data ABRV and ABRH, the procedure of comparing 

40 the magnitude of the correlation value of each direction over the newly established 
predetermined criterion value J2, and judging mutually related existence is explained. 
[0257] Substep SS 840 It judges [ whether the pixel data perpendicularly located then on 
both sides of the target pixel data have correlation (namely, perpendicular correlation), 
and ]. In this judgment, it is J2a as a criterion value. It is set up. The difference of the 

45 comparison data ABRH and the comparison data ABRV is criterion value J2a. It judges 
with there being perpendicular correlation, when above large (Yes), and is the substep SS 
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842. It progresses. Moreover, difference of comparison data (ABRH-ABRV) Criterion 
value J2a It is regarded as what does not have (No) and perpendicular correlation when 
small, and is the substep SS 844. It progresses. 

[0258] substep SS 842 **** - correlation - it is - ** - saying - things - pixel data 
5 since a value means a near thing - the pixel data B02 and B42 — using ~ brightness data 
Y It computes. In this case, brightness data Y22 [0259] 
[Equation 26] 

2+ [ Y22=R22/] (B02+B42)/4 ... It is obtained by (29). Then, brightness data Y in this 
pixel data It is regarded as what ended calculation and he is the connection child D. It 

10 minds and is the substep SS 824 of drawing 41. It progresses. 

[0260] Next, substep SS 844 It judges [ whether the pixel data horizontally located then 
on both sides of the target pixel data have correlation (namely level correlation), and ]. 
J2b mentioned above as a criterion value in this judgment It uses. The difference of the 
comparison data ABRV and the comparison data ABRH is criterion value J2b. It judges 

15 with there being level correlation, when above large (Yes), and is the substep SS 846. It 
progresses. Moreover, difference of comparison data (ABRV- ABRH) Criterion value J2b 
When small, it judges with there not being (No) and level correlation, and it is the substep 
SS 848. It progresses. 

[0261] substep SS 846 **** - correlation it is - ****** ~ the pixel data B20 and B24 
20 - using - brightness data Y It computes. In this case, brightness data Y22 [0262] 
[Equation 27] 

2+ [ Y22=R22/] (B20+B24)/4 ... It is obtained by (30). Then, brightness data Y in this 
pixel data It is regarded as what ended calculation and he is the connection child D. It 
minds and is the substep SS 824. It progresses. 

25 [0263] next, substep SS 848 **** - color R which is a pixel for creation for example, 

Color B of the perimeter to a pixel It chooses whether the correlation judging of a pixel is 
performed. Color R A pixel is the surrounding color B. Since it is allotted to the mid gear 
which is a pixel, the distance between the pixels in the substeps [ SS / SS and / 844 ] 840 
is short. That is, for example, it sets perpendicularly and is a pixel R22. - A pixel B02 and 

30 pixel R22 - Pixel B42 Pixel B02-pixel B42 It is a half distance. This relation can be said 
also in the pixel for creation, and the pixel located horizontally. Therefore, it turns out 
that the mutually related existence judging to the range where a photo detector (or color 
filter) is more narrow is performed by future processings compared with the correlation 
judging of the level and perpendicularly it mentioned above. When performing this 

35 correlation judging (Yes), it is the substep SS 850. It progresses. Moreover, when not 
performing this correlation judging, they are (No) and the connection child B. It minds 
and is the substep SS 804. It progresses. In this case, it is judged with different criterion 
value J2a from the previous criterion value J2, and the thing which did not meet which 
criteria of J2b. In addition, you may make it the procedure which does not perform future 

40 processings. 

[0264] Substep SS 850 Comparison data are computed again. A perpendicular direction 
and calculation which receives horizontally are carried out by the comparison data in this 
case searching for each correlation of the target pixel data and surrounding pixel data, 
and adding each acquired correlation value. It is the pixel data R22 like the above- 
45 mentioned case. Brightness data Y to receive Calculation is, another [ which is around 
arranged in the vertical comparison data ACRV and the horizontal comparison data 
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ACRH ] pixel data B, i.e., pixel data, of a color. It uses and is formula (31) type (32) 

[0265]. 

[Equation 28] 

ACRV= |B02-R |+|B42-R | ... (31) ACRH= |B20-R |+|B24-R | ... It computes by (32). 
5 After this processing and substep SS 812 It progresses. Since the distance of pixel data 
will be further brought close with the pixel data for creation and a correlation value will 
be calculated by using this comparison data, they are the previous substep SS 840 - 
SS846. Mutually related existence can be investigated about the range narrower than the 
range of a correlation judging with a procedure. After [ this calculation ] and substep SS 

10 852 It progresses. 

[0266] Substep SS 852 It judges [ whether the pixel data perpendicularly located then on 
both sides of the target pixel data have correlation (namely, perpendicular correlation), 
and ]. J3 is set to this judgment as a criterion value (here, the criterion value J3 may be 
divided into horizontal and vertical with J3a and J3b). It judges with there being 

1 5 perpendicular correlation, when the difference of the comparison data ACRH and the 

comparison data ACRV is larger than criterion value J3 (Yes), and is the substep SS 854. 
It progresses. Moreover, difference of comparison data (ACRH- ACRV) It judges with 
there not being (No) and perpendicular correlation, when smaller than the criterion value 
J3, and is the substep SS 856. It progresses. 

20 [0267] Substep SS 854 Substep SS 842 then mentioned above The same processing as 
processing is performed. Therefore, a formula (29) is used for an operation. Moreover, 
substep SS 856 It judges whether the pixel data horizontally located then on both sides of 
the target pixel data have correlation (namely, level correlation). The criterion value J3 is 
used also for this judgment. 

25 [0268] Substep SS 856 It sets and is the difference (ACRV-ACRH) of comparison data. 
It judges with there being level correlation, when it is more than criterion value J3 (Yes), 
and is the substep SS 858. It progresses. In this case, substep SS 858 Brightness data Y 
Substep SS 846 As mentioned above, based on a formula (30), it is computed using pixel 
data. Then, substep SS 824 It progresses. Moreover, substep SS 856 Difference of 

30 comparison data (ACRV-ACRH) It judges with there not being (No) and level 

correlation, when smaller than the criterion value J3, and he is the connection child B. It 
minds and is the substep SS 804 of drawing 41. It progresses. Substep SS 804 Averaging 
of the target pixel data and the pixel data (pixel data B in this case) of another 
surrounding color is then carried out by the formula (16), and it is 0.5. The multiplication 

35 of the multiplier is carried out and it is the brightness data Y. It is computing. After [ this 
calculation ] and substep SS 824 It progresses. 

[0269] Substep SS 824 The data origination of then checkered brightness data is judging 
whether it completed or not by one frame. This judgment is the computed brightness data 
Y. The number can be counted and it can carry out easily by whether this counted value 

40 and the number of photo detectors are in agreement, the time of a value with counted 
value smaller than the number of photo detectors - (No) -- it judges with processing not 
being completed yet. Consequently, brightness data Y He is the connection child F about 
calculation processing. It minds and is the substep SS 800 of drawing 39. It returns and a 
series of old processings are repeated. Moreover, when counted value is in agreement 

45 with the number of photo detectors (Yes), processing is made to shift to a return. 

Processing is made to shift to a subroutine SUB 9 through this return. Thus, brightness 
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data Y By computing, it is drawing 42 (b). Data are created by the location where a 
checkered photo detector exists really like. 

[0270] By the way, an image including a color boundary as shown in drawing 43 and 
drawing 44 can be presumed from the direction of correlation of the direction of a color 
5 boundary. However, as shown in drawing 45, it is the pixel R for [ of brightness data ] 
calculation (= R22). When it receives and computes from the surrounding pixel data B02, 
B20, B24, and B42, correlation of horizontal or a perpendicular direction cannot be 
specified. 

[0271] Next, actuation of a subroutine SUB 9 is explained (see drawing 46). Actuation of 

10 a subroutine SUB 9 generates the pixel data in the location of a virtual photo detector, 
and performs a data interpolation while it is performed based on the configuration of the 
digital filter of high region brightness data origination section 320c and performs low 
pass filter processing which is the description of this digital filter at the substep SS 90, as 
mentioned above. This relation is briefly shown in drawing 47. A continuous line shows 

15 the pixels d (-3) and d corresponding to the photo detector in which drawing 47 also 
exists really (-1), d (1), and d (3), and they have relation which showed the pixel 
corresponding to a virtual photo detector with the broken line, and was allotted among 
four photo detectors (the existing pixel) which exist really, the pixel dn (-4) 
corresponding to a virtual photo detector, dn (-2), dn (0), dn (2), and dn (4) **** if 

20 correspondence with the photo detector which exists really is taken into consideration, it 
will treat as the same relation as the condition that no data are contained. That is, zero are 
beforehand set to these pixels, for example, drawing 47 (a) it is shown - as - pixel dn (0) 
the time of interpolating horizontally -- the tap multiplier of a digital filter - kO, kl, k2, 
k3, and k4, kn ****** ~ brightness data Yh (0) which include a high-frequency 

25 component when it arranges (a formula - 33 [0272]) 
[Equation 29] 

Yh(0) =k0*dn(0)+kl*(d(l)+d (-l))+k2* () [ dn(-2)+dn(2)+k3*(d(-3) +d (3)) ] +k4*(dn(- 
4)+dn(4))+ ... kn* (dn(-n)+dn(n)) ... It is obtained so that it may be expressed with (33). 
however, this case -- drawing 47 (a) from - since the data of zero enter by turns so that 

30 clearly, a multiplier doubles. This relation is drawing 47 (a). It applies also to the pixel dn 
(-4) for [ which can be set / other ] interpolation, dn (-2), dn (2), and dn (4). By 
performing these interpolation processings, the brightness data Yh (-4) including a high- 
frequency component, Yh (-2), Yh (2), and Yh (4) are obtained (see drawing 47 (b)). 
[0273] Moreover, a digital filter performs low pass filter processing by high region 

35 brightness data origination section 320c also to a perpendicular direction. In this case, 
since the data of the pixel corresponding to a virtual photo detector are already 
interpolated by horizontal interpolation processing, pixel data are densely contained. 
Therefore, the multiplier of a low pass filter can be made the same as usual, and can be 
finished. Thus, it is drawing 42 (b) about brightness data including the acquired high- 

40 frequency component. If it expresses with matrix representation as shown, the brightness 
data Yh which include a high-frequency component as shown in drawing 48 will be 
created. The brightness data Yh including a high-frequency component are called high 
region brightness data in the following publications. 

[0274] Next, subroutine SUB 10 Actuation is explained. Subroutine SUB 10 As shown in 
45 drawing 36, it is carried out in 320d of plane interpolation expansion sections. The pixel 
data of the color for [ corresponding to the high region brightness data Yh created by the 
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subroutine SUB 9 by 320d of plane interpolation expansion sections and this high region 
brightness data Yh ] interpolation are supplied to each data-processing section. The high 
region brightness data Yh are R so that clearly from drawing 36. The interpolation 
expansion section 3200 and G Interpolation expansion section 3202, And B It is supplied 
5 in common with the interpolation expansion section 3204. The pixel data in the pixel of 
each virtual photo detector are interpolated according to the flow chart shown in drawing 
49 using these pixel data supplied for every color. In this case, pixel data G It is the 
substep SS 100 about interpolation processing. It carries out first. At this time, as shown 
in drawing 50, it carries out [ veneer ****** ], and it is Mold G. From using the pattern 

10 of a square RB perfect check, the pixel which has the existing pixel data G is expressed 
with the tetragonal lattice of a continuous line. Moreover, pixel data G It is a color G, 
having the pixel which it does not have, i.e., the pixel to which a virtual photo detector 
corresponds, and the existing pixel data. The pixel of a different color is expressed with 
the tetragonal lattice of a broken line. This pixel data G The pixel which it does not have 

15 is called a virtual pixel. Four pixel data of every existing are used for interpolation 
processing. 

[0275] This relation is concretely shown in drawing 50. As the pattern of drawing 50 
shows, it is the party of the virtual pixels G12 and G14, G16, and G21-G26, G32, G34, 
and G36. When interpolating, interpolation processing uses every four pixel data Gl 1, 

20 G13, adjoining G31 and adjoining G33 and pixel data G13, G15, G33, and G35 grade. 
Moreover, pixel data G used for interpolation The corresponding high region brightness 
data of drawing 48 are also used and calculated. For example, pixel data G21 of the 
virtual pixel which is a candidate for interpolation Interpolation uses the existing data 
corresponding to two pixels of the same direction of a train, high region brightness data, 

25 and the high region brightness data of the location for interpolation, and is formula (34) 
[0276]. 
[Equation 30] 

G21=(G1 l+G31)/2-(Yhl RYh31)/2+Yh21 ... It is obtained from (34). When the formula 
of an equation (34) is used, it is the virtual pixel G23. It can interpolate. Moreover, virtual 
30 pixel G12 Interpolation uses the existing data corresponding to two pixels of the same 
line writing direction, high region brightness data, and the high region brightness data of 
the location for interpolation, and is formula (35) [0277]. 
[Equation 31] 

G12=(G1 l+G13)/2-(Yhl l+Yhl3)/2+Yhl2 ... It is obtained from (35). When the formula 
35 of an equation (35) is used, it is the virtual pixel G32. It can interpolate. And every four 
pixel data Gl 1, G13, G31, and pixel data G22 located at the core of G33 The pixel data 
of these four locations and high region brightness data are used, and it is formula (36) 
[0278]. 
[Equation 32] 

40 G22=(G1 l+G13+G31+G33)/4-(Yhl !+Yhl3+Yh31+Yh33)/4+Yh22 ... It is obtained 

from (36). When the formula of an equation (36) is used, it is the virtual pixel G23. It can 
interpolate. When considering that four are data of a lot and interpolating the pixel data 
G13, G15, G33, and G35, it is already the pixel data G23. The pixel data G14 which 
remain since it is computed, G34, and G25 What is necessary is just to compute. By 

45 repeating this processing and performing it, it is the pixel data G. A plane image is 

created. However, since it does not become such relation, when interpolating strictly, it is 
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good [ the outermost edge of a plane image ] to set up as boundary value. Moreover, if a 
usual picture area is taken into consideration, since it is out of range [ a usual picture area 
], the data of this periphery may not be computed. 

[0279] Next, pixel data R It is the substep SS 102 about calculation. It carries out. The 
5 pixel corresponding to the pixel data computed by the existing data and the operation also 
in this case is expressed with the tetragonal lattice of a continuous line, and a virtual pixel 
is expressed with the tetragonal lattice of a broken line. Pixel data R The existing pixel 
data which can be set have only R00, R04, R22, R26, R40, and R44, as shown in drawing 
51. In this case, substep SS 102 The pixel data which adjoin [ as opposed to / then / the 
10 virtual pixel for interpolation ] aslant, and the high region brightness data of drawing 48 
corresponding to this location are used. For example, pixel data Rl 1 The pixel data R00, 
R22 and the high region brightness data YhOO, and Yh22 and Yhl 1 are used, and it is 
[0280]. 
[Equation 33] 

1 5 Rl l=(R00+R22)/2-(Yh00+Yh22)/2+Yhl 1 ... It is computed by (37). the same - the 
virtual pixel R13, R31, and R33 each which has the same relation as a formula (37) - it 
computes with the application of the pixel data R04, R22, the pixel data R40, R22 and the 
pixel data R44, and R22. The existing pixel data R26 If it takes into consideration and 
computes, the virtual pixel R15 and R35 can be created by contiguity slanting 

20 interpolation processing. This result is shown in drawing 52. 

[0281] next, substep SS 104 **** - substep SS 102 in front of one The pixel surrounded 
by the computed pixel is made into the pixel for interpolation, and interpolation 
processing is performed using these [ which were computed on the occasion of 
. interpolation ] four pixel data, and the high region bri ghtness data of the location. For 

25 example, pixel data R24 The data of the location of the pixel data Rl 3 and R15 of the 
perimeter, R33, and R35 are used so that drawing 52 may show a core, and it is formula 

(38) [0282]. 
[Equation 34] 

R24=(R13+R15+R33+R35)/4-(Yhl3+Yhl5+Yh33+Yh35)/4+Yh24 ... It is computed by 
30 (38). When arrangement relation equivalent to the pixel data used for a formula (38) is 
obtained from a surrounding pixel, as by performing this interpolation shows to drawing 
53, it is the pixel data R02, R20, and R42. It is obtained. If it puts in another way and will 
see from the pixel for interpolation, all the pixel data used for interpolation are located 
aslant. 

35 [0283] next, substep SS 106 **** - while using the pixel data obtained until now, 

interpolation is performed from the pixel data located vertically and horizontally to the 
pixel for interpolation among these pixels. For example, pixel data R12 Four vertical and 
horizontal pixel data and the high region brightness data of the location are used for a 
core, and it is formula (39) [0284]. 

40 [Equation 35] 

R12=(R02+R1 l+R13+R22)/4-(Yh02+Yhl l+Yhl3+Yh22)/4+Yhl2 ... It is computed by 

(39) . The pixel data R14 in the same physical relationship, and R32 and R34 It is 
computable if the data corresponding to the physical relationship of the pixel data used 
for the formula (38) are substituted. Furthermore, if the pixel is continuing on the right- 

45 hand side of drawing 53, the pixel data R16 and R36 are computable. 

[0285] In addition, since a non-interpolated virtual pixel remains in a periphery as shown 
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in drawing 54, a perimeter is surrounded to this virtual pixel, for example, you may make 
it interpolate from three pixels. When the technique of interpolation in which it 
mentioned above also in this interpolation is used, it is the pixel data R01 of a virtual 
pixel. [0286] 
5 [Equation 36] 

R01=(R00+R02+R1 l)/3-(Yh00+Yh02+Yhl l)/3+Yh01 ... It is computed by (40). Thus, 
in addition to this, it is the pixel data R03, R05, RIO, R30 and R41, R43, and R45. It 
interpolates. Finally it is the pixel data R. The related whole plane screen is interpolated. 
[0287] Next, pixel data B The receiving interpolation processing is the substeps [ SS / SS, 

10 SS l\ 10 /, and / 1 12 ] 108. It is carried out. Substeps [ SS / SS, SS /1 10 /, and / 1 12 ] 108 
It is the pixel data B, respectively. They are contiguity slanting interpolation processing 
in which it can set, the central interpolation processing by four interpolation data, and 
central interpolation processing by 4 pixels of four directions. These interpolation 
processings are the pixel data R mentioned above. It is based on interpolation processing 

15 (namely, the substeps [ SS / SS, SS /104 /, and / 106 ] 102). This is the pixel data R of 
drawing 51. Pixel data B of drawing 55 The relation of pixel arrangement shows. 
Namely, pixel data B of drawing 55 Pixel arrangement is the pixel data R of a matrix 
display to drawing 51 expressed with the subscript of each color. It is the arrangement 
which it shifted at a time in the level (namely, line) direction two trains at the whole. 

20 When interpolating a virtual pixel from this until now with the application of the formula 
to a formula (37) - a formula (40), it is good to compute by the relation in which the 
figure of a train added only +2 to the figure of the train of the subscript of each pixel data 
on two or more right-hand side by the matrix display. For example, pixel data B13 Pixel 
data B33 Color R of a formula (37) Color B It permutes, the pixel data R00 and physical 

25 relationship of R3 1 are set to the pixel data B02 and B33, and it is [0288] . 
[Equation 37] 

Bll+2=(B00+2+B22+2)/2-(Yh00+2+Yh 22+2)/2+Yh 11+2 B13=(B02+B24)/2- 
(Yh02+Yh24)/4+Yhl3 ... (41) B31+2=(B22+2+B40+2)/2-(Yh22+2+Yh 40+2)/4+Yh 
31+2 B33=(B24+B42)/2-(Yh24+Yh42)/4+Yh33 ... It is computed by carrying out data 

30 processing, as shown in (42). Moreover, in performing interpolation processing of each 
pixel data on the left-hand side where the figure of the train in the matrix display of pixel 
data is smaller than 2, it uses the pixel data R04 and R22, and it is the pixel data R13. It is 
good to compute by making only -2 subtract from the figure of a subscript using the 
relation to compute. For example, pixel data Bl 1 [0289] 

35 [Equation 38] 

B13-2=(B04-2+B22-2)/2-(Yh04-2+Yh 22-2)/2+Yh 13-2 Bll=(B02+B20)/2- 
(Yh02+Yh20)/4+Yhl 1 ... It is obtained from (43). The same relation is materialized also 
in other formulas (38) - a formula (40). If it is cautious of this relation and interpolation 
processing is performed at the substeps [ SS / SS and / 1 12 ] 1 10, it is the pixel data B. 

40 Related plane interpolation expansion can be performed. After this processing and 
substep SS 1 14 It progresses. 

[0290] Substep SS 1 14 It judges whether plane interpolation expansion was all then 
completed for every color. When a series of processings are not completed yet, they are 
(No) and the substep SS 100. It returns and processing is repeated. In addition, this check 
45 processing may be performed for every color. Moreover, when a series of processings are 
completed (Y es), it shifts to a return. Processing of a subroutine SUB 6 is completed after 
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this shift, and it progresses to a subroutine SUB 7. 

[0291] Here, it expresses to drawing 56 as a frequency band in which a signal has each 
data obtained by processing of a subroutine SUB 6. An axis of ordinate is a vertical 
frequency shaft (fV) with a frequency shaft (fh) with a horizontal axis of abscissa. From 
5 the spatial-frequency display in honeycomb arrangement of drawing 56, it is [ checkered 
] completely R/B by turns. It is expressed by distribution of a continuous line RB by the 
relation allotted by the pattern which interchanges. On the other hand, pixel G By having 
been allotted to the stripe pattern by 4 pixels containing pixel ******, a frequency is high 
and it is pixel R/B. A frequency comes to be contained in within the limits. Pixel G 

10 Spatial frequency passes along the frequency shaft of almost horizontal at fs/4, and a 
perpendicular direction. The high region luminance signal Yh acquired by interpolation 
processing is extending the band to fs/2 including Pixel G and R/B. 
[0292] Moreover, the frequency band for every processing is explained using drawing 57. 
The axis of ordinate expresses signal level with the spatial-frequency shaft with the 

15 horizontal axis of abscissa of drawing 57. Drawing 57 (a) Signal RB expresses the band 
at the time of carrying out digital conversion of the image pick-up signal of Pixel RB. 
Drawing 57 (b) The high region luminance signal Yh expresses the band at the time of 
seeing as a signal to the data created by high region brightness data origination section 
320c. As for this signal, the cut-off frequency by the side of high frequency has become 

20 near fs/2. In 320d of plane interpolation expansion sections, it is drawing 57 (a). And 
drawing 57 (b) By performing the same interpolation processing with having 
compounded, it is drawing 57 (c). It can be made the shown horizontal spatial-frequency 
band. Thus, RGB obtained Each plane image is used as the data of a high-frequency 
component. 

25 [0293] Next, actuation of a subroutine SUB 7 is explained using drawing 58. the substep 
SS 70 - signal-processing section 32c from - outputted RGB data - using - matrix 
processing - the matrix section 322 It carries out. The brightness data Y and color 
difference data (R-Y) are generated by this matrix processing (B-Y). It progresses to the 
substep SS 72 after this processing. LPF covering a broadband at the substep SS 72 It 

30 processes. Generating of distortion is controlled by return by this processing. This 
processing is the anti-aliasing filter section 324. It carries out. Color difference data 
signal (R-Y) =Cr and =(EJ-Y) Cb are obtained through this processing, moreover, 
brightness data Y **** - aperture adjustment is performed further. This processing is 
performed at the substep SS 74. Aperture adjustment is the aperture controller 326 of 

35 drawing 35. It is carried out. Thus, it is processed and is the brightness data Y. It is 

obtained. It progresses to a return after this processing, a subroutine SUB 7 is ended, and 
it returns to the main routine of a solid state camera 30. 

[0294] Thus, while being able to make into the signal (data) of high resolution the image 
pick-up signal acquired by performing processing mentioned above compared with 

40 original resolution, the alias produced on the color boundary can be oppressed good. 
Thereby, image quality of the image obtained can be made into better image quality. 
[0295] This solid state camera 30 is applicable also to a multi-plate method. For example, 
a field image explains at least the case of 2 plate type made to project on two image pick- 
up sides, respectively according to optical system. While carrying out two-dimensional 

45 array of the photo detector which forms an image pick-up side in a line writing direction 
and the direction of a train here, when the same field image projected on the image pick- 
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up side is piled up spatially, the core of the geometric image pick-up side configuration 
where the photo detector to which two-dimensional array of one side was carried out, and 
the photo detector to which two-dimensional array of another side was carried out 
correspond is arranged by the relation shifted the half-pitch every in the line writing 
5 direction and the direction of a train. Color filter CF currently used at this time is three 
primary colors RGB, when it has been arranged in the front face of this photo detector 
corresponding to a photo detector and piles up spatially. It is a color array used as a color 
filter. If signal processing mentioned above to the image pick-up signal which has such a 
relation is performed, the image with which the same effectiveness, i.e., high definition, 

10 and a false color were controlled will be obtained. 

[0296] Moreover, a solid state camera 30 may be used for a field serial mode. The 
configuration to the preceding paragraph which performs signal processing in a solid 
state camera 30 The color filter change-over section which switches color filter CF 
inserted between the optical system (not shown) which makes a field image project on 

15 one image pick-up side, and the image pick-up section to which two-dimensional array of 
this optical system and photo detector was carried out, The migration section to which the 
image pick-up section to which two-dimensional array of the photo detector was carried 
out is moved in a two-dimensional flat surface parallel to an image pick-up side, and the 
Records Department which records the photoed image on Junji Men at every the 

20 migration of this while moving the image pick-up section over multiple times by this 
migration section are included. The relation whose photoed image shifted the core of a 
geometric image pick-up side configuration the half-pitch every in the line writing 
direction and the direction of a train to the image photoed before one is made to be 
obtained at every migration. The image with which the above-mentioned signal 

25 processing was performed to the image pick-up signal supplied also in this case, and high 
definition and a false color were controlled is generated. 

[0297] By the way, it mentioned above and carries out [ veneer ****** ] ? and the solid 
state camera specified by claims 48-54 of this invention is Mold G. The configuration of 
the solid state camera 30 of a square RB perfect check pattern is supported. Especially, it 

30 is signal-processing section 32c. Brightness data origination section 320b supports to the 
1st operation means, and high region brightness data origination section 320c and 320d of 
plane interpolation expansion sections support the 2nd operation means. Although not 
illustrated concretely, when performing adaptation processing, brightness data origination 
section 320b is equipped with the operation part as the 1st and 2nd correlation detection 

35 means, respectively so that existence of correlation with horizontal and a perpendicular 
direction may be examined. Two correlation detection means are formed in operation part 
because it is considering that the range of correlation detection is made into two steps, 
and a certain correlation detection is obtained if possible. This operation procedure is the 
same as the procedure of a subroutine SUB 6. Moreover, two steps examine existence of 

40 correlation of the direction of slant with which brightness data origination section 320b 
was equipped to this adaptation processing, and the operation part (not shown) as the 3rd 
and 4th correlation detection means for it is prepared in it. The procedure supports 
slanting correlation processing of a subroutine SUB 6. 

[0298] Although it has so far said that read-out of an image pick-up signal is performed 
45 by all pixel read-out, the image pick-up section 31 is not limited to read-out of this image 
pick-up signal, and the image pick-up section 31 is an interlace, or X and Y. You may 



-59- 



make it read with an address system. X and Y Signal read-out by the address system is 
MOS. It is well used in the image pick-up section equipped with two or more image 
sensors of a mold. In this case, when carrying out signal processing after storing such 
information supplied and summarizing it by one image since one half and some cases 
5 have the read image data, it is good to use memory. Although it does not explain to a 
detail since the solid state camera to propose is the same as the solid state camera 30 
mentioned above, it is clear that this configuration is applicable to the solid state camera 
of 2 plate type or the solid state camera of a field serial mode. 
[0299] The configuration of a solid state camera 30 is not a reason applicable to 

10 equipment like a digital still camera, and may be applied to the image processing system 
which generates brightness data by each operation part of the signal-processing section 
based on the playback data from the record medium with which the image data which 
picturized the field image through optical system and the image pick-up section, and was 
obtained, or this image data was recorded. Moreover, image data may be supplied by 

15 communication link. Thus, by constituting, the luminance signal prolonged in the high 
region rather than the luminance signal acquired by the conventional generation can be 
acquired in a short time. 

[0300] The configuration which performs signal processing to the image pick-up signal 
which received light by the honeycomb arrangement arranged so that a photo detector 

20 and a color filter (G square RB perfect check pattern) may make a pair, respectively to 
the photographic subject side of the photo detector in which the image pick-up section 
carried out two-dimensional arrangement, and this image pick-up section, and its 
actuation have so far been explained. By the way, G Color filter arrangement called a 
square RB perfect check pattern is G. It is the pattern which added pixel ****** to the 

25 stripe RB perfect check pattern, and was newly proposed. Then, G which carries out [ 
******] and is not ** When the case where signal processing is performed to the image 
pick-up signal acquired by the stripe RB perfect check pattern is considered, it turns out [ 
in which the configuration as honeycomb correspondence leaves signal processing to 
perform as it is mostly ] that a way can be carried out. G Explain paying attention to the 

30 point of a stripe RB perfect check pattern and its signal processing. Here, it becomes the 
same configuration as the solid state camera 30 which also mentioned above the 
configuration of the solid state camera proposed in this case. For this reason, explanation 
of a detailed configuration is omitted and only correspondence relation with the 
requirements for a configuration will be explained. G Since the color filter of a stripe RB 

35 perfect check pattern has applied, the opening configuration of the photo detector in this 
case becomes tetragonal lattice-like. 

[0301] As an example in the solid state camera of this invention, it is signal-processing 
section 32c. Brightness data origination section 320b supports to the 3rd operation means, 
and high region brightness data origination section 320c and 320d of plane interpolation 

40 expansion sections support the 4th operation means. Although not illustrated concretely, 
when performing adaptation processing, brightness data origination section 320b is 
equipped with the operation part as the 5th and 6th correlation detection means, 
respectively so that existence of correlation with horizontal and a perpendicular direction 
may be examined. Two are prepared because it is considering that the range of 

45 correlation detection is made into two steps, and a certain correlation detection is 
obtained if possible. This operation procedure is the same as the procedure of a 
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subroutine SUB 6. Moreover, two steps examine existence of correlation of the direction 
of slant with which brightness data origination section 320b was equipped to this 
adaptation processing, and the operation part (not shown) as the 7th and 8th correlation 
detection means for it is prepared in it. The procedure supports slanting correlation 
5 processing of a subroutine SUB 6. ****** et al. [ however, ] - carrying out -- since it 
becomes unnecessary to take the considered virtual pixel into consideration, signal 
processing becomes simpler than the processing in a honeycomb. Especially the 
simplicity of this processing has the large effect in plane interpolation processing. 
Moreover, since it carries out [****** ] and a part is lost, a gap arises in correspondence 
10 of the matrix display applied to the arrangement relation to each signal processing, i.e., a 
formula. An example is taken in this and it is G about the formula in a subroutine SUB 6 
in the latter part. It explains by making it the thing in which application with a stripe RB 
perfect check pattern is possible. 

[0302] It is not limited to read-out of an image pick-up signal by all pixel read-out that 
15 has so far described the image pick-up section 31 even if it is the solid state camera 
which is not honeycomb arrangement, and they are an interlace, or X and Y. You may 
make it read with an address system. When carrying out signal processing after collecting 
by one image since one half and some cases have the image data read also in this case, it 
is good to use memory. Although it does not explain to a detail since the solid state 
20 camera to propose is the same as the solid state camera 30 mentioned above, it is clear 
that this configuration is applicable to the solid state camera of 2 plate type or the solid 
state camera of a field serial mode. 

[0303] The configuration of a solid state camera 30 is not a reason applicable to 
equipment like a digital still camera, and may be applied to the image processing system 
25 which generates brightness data by each operation part of the signal-processing section 
based on the playback data from the record medium with which the image data which 
picturized the field image through optical system and the image pick-up section, and was 
obtained, or this image data was recorded. Moreover, image data may be supplied by 
communication link. 

30 [0304] Next, G According to the procedure of the subroutine SUB 6 of drawing 38, 
actuation is explained about the solid state camera in a stripe RB perfect check pattern. 
That is, it is made to operate in order of subroutines SUB8 and SUB9. However, after 
these processings and Subroutine SUB 10 It is a subroutine SUB 1 1 instead of carrying 
out. It uses. Brightness data Y in consideration of the color which will be first obtained 

35 corresponding to the location of the photo detector which exists really in a subroutine 
SUB 8 if the outline of each processing is explained It creates. Brightness data are 
obtained by this creation by all the photo detectors that exist. It is the brightness data Y so 
that it may mention later according to the mode beforehand set up as if it performed 
adaptation processing in a subroutine SUB 8, for example. It computes. Brightness data Y 

40 obtained in the subroutine SUB 9 When it is based and brightness data are seen in a 

frequency band, this brightness data is formed into a high region. This luminance signal 
formed into the high region is expressed with Yh. Moreover, when arrangement of the 
image pick-up section 31 differs, it is a subroutine SUB 10. It is a subroutine SUB 1 1 
instead of processing. It uses. Subroutine SUB 1 1 G which brightness-data- Yh(s) and is 

45 supplied, R, and B Plane expansion of RGB is performed by using, respectively and 
interpolating. 
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[0305] Each subroutines SUB8, SUB9, and SUB1 1 Actuation is explained. Here, since it 
is almost the same as the procedure of signal processing mentioned above, processing of 
each substep is explained using the same reference mark. It sets to the subroutine SUB 8 
shown in drawing 39, and is the substep SS 800. It distinguishes whether the mode is an 
5 adaptation processing mode first then. In the case of an adaptation processing mode 

(Y es), it is the substep SS 802 of drawing 39. It progresses. Moreover, when the mode is 
not an adaptation processing mode, they are (No) and the connection child B. It minds 
and is the substep SS 804 of drawing 41. It progresses. 

[0306] Next, substep SS 802 It chooses [ whether slanting correlation processing is then 

10 performed and ]. When performing slanting correlation processing (Yes), it is the substep 
SS 806. It progresses. Moreover, when not performing slanting correlation processing, 
they are (No) and the connection child C. It minds and is the substep SS 808. It 
progresses. Substep SS 808 It judges whether correlation processing is then performed. 
[0307] By the way, substep SS 804 mentioned above Calculation of brightness data is 

15 performed then regardless of an adaptation processing mode. It hits performing this 
processing and is CCD of the image pick-up section 31. Originally image sensors are 
drawing 59 (a). Two-dimensional array is carried out so that it may be shown. Here, a 
subscript is a location at the time of expressing the location as a pixel of each photo 
detector with matrix representation, fundamental — brightness data Y Pixel data G the 

20 pixel data R and B - using (0.5*R+0.5B) - it is known that it will be computable. Also 
in this case, it is the pixel data G. It is regarded as brightness data as it is, and is treated 
(pixel data G= brightness data). Moreover, the brightness data based on the pixel data R 
and B the color corresponding to the location of a photo detector - G it is not R/B a 
case - for example, pixel data R33 of drawing 59 (a) Brightness data Y33 to a location 

25 Pixel data R33 Pixel data R located in the perimeter 2 pixels and pixel data B The 2-pixel 
total, 4 pixels R13, i.e., pixel data, B31, B35, and R53 are used, and it is [0308]. 
[Equation 39] 

2+ [ Y33=R33/] (R13+B31+B35+R53)/8 ... It is obtained from (44). Moreover, pixel data 
B23 Brightness data Y23 corresponding to a location Pixel data B23 A total of 4 pixels 
30 B03 of the pixel data R and B located in the perimeter, i.e., pixel data, R21, R25, and B43 
are used, and it is [0309]. 
[Equation 40] 

2+ [ Y23=B23/] (R03+R21+R25+R43)/8 ... It is obtained from (45). the number with 
which the amount of amendments amended using a surrounding pixel doubled the 

35 number of pixels for total of these four pixels - namely, - 4x2=8 The broken value is 
added to the mesial magnitude of the pixel for creation, and is calculated. This operation 
is performed to each pixel and it is the brightness data Y. It asks. Thus, as a result of 
being obtained, it is drawing 59 (b). The pattern of the shown brightness data is obtained. 
In addition, the direction of slant, a perpendicular direction, and also when there is no 

40 correlation horizontally, such an operation is performed so that it may mention later. 
[0310] Next, substep SS 806 When performing this slanting processing then, it judges 
whether it carries out by stepping on a phase. When it judges with performing slanting 
processing based on two or more phases (Yes), it is the substep SS 810. It progresses. 
Moreover, it will come, supposing it does not perform slanting processing through two or 

45 more phases, and they are (No) and the substep SS 812. It progresses. 

[031 1] Here, it is the substep SS 810. Comparison data are computed. The pixel data of 
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the color of the pixel data for creation and the same color are used for the pixel data used 
for calculation, the comparison data ABRS - for example, the pixel data of the object — 
R33 [it is -- a case ~ the surrounding pixel data Bl 1, B55, B15, and B51 - using - 0312] 
[Equation 41] 

5 ABRSL=|B1 1-B55 | ... (46) ABRSR=|B15-B51 | ... It is obtained from (47). It is shown 
that a subscript "L ,! and "R" have a respectively slanting inclination left slant and aslant [ 
right ]. Drawing 59 (a) When rotating 45 degrees of arrays counterclockwise, it 
corresponds to a horizontal direction and a perpendicular direction. Computed 
comparison data ABRSL ABRSR A correlation value (ABRSL-ABRSR) and (ABRSR- 

10 ABRSL) are further computed using a value. 

[0313] next, substep SS 814 **** it is shown that the value of ABRSR is small and it 
means that the value of the pixel data used when put in another way is alike the time 
when a correlation value is larger than computed correlation value (ABRSL-ABRSR) and 
. newly established predetermined criterion value JO (Yes).. This judges that there is 

15 correlation in the direction of right slant, and it is the substep SS 816. It progresses. 

Moreover, it is (No) when the conditions mentioned above are not fulfilled (correlation 
value (ABRSL-ABRSR) <J0). It is the substep SS 818 noting that there is no right 
slanting correlation over this pixel for creation. It progresses. Substep SS 816 It is the 
brightness data Y33 in this case. [0314] 

20 [Equation 42] 

2+ [ Y33=R33/] (Bl l+B55)/4 ... It is obtained from (48). 

[0315] substep SS 818 **** - when a correlation value is larger than the computed 
correlation value (ABRSR- ABRSL) and the predetermined criterion value JO (Yes), there 
is correlation in the direction of left slant - judging - substep SS 820 It progresses. 
25 Moreover, it is (No) when the conditions mentioned above are not fulfilled (correlation 
value (ABRSR- ABRSL) <J0). It judges with there being no left slanting correlation over 
this pixel for creation, and is the substep SS 822. It progresses. Substep SS 820 It is the 
brightness data Y33 in this case. [0316] 
[Equation 43] 

30 2+ [ Y33=R33/] (B15+B51)/4 ... It is obtained from (49). Substep SS 816 Substep SS 820 
After brightness data calculation is the connection child D. It minds and is the substep SS 
824 of drawing 41 . It progresses. 

[0317] Next, substep SS 822 Then new comparison data are computed. Here, the pixel 
data used for calculation differ from the color of the pixel data for creation. For example, 
35 color G Comparison data are computed by using, comparison data AGS for example, the 
pixel data of the object ~ R33 it is ~ a case — comparison data AGS [the surrounding 
pixel data G22, G24, G42, and G44 - using - 0318] 
[Equation 44] 

AGSL= |G22-G44 | ... (50) AGSR= |G24-G42 | ... It is obtained from (51). At this 
40 substep, a correlation value (AGSL-AGSR) is also further computed using the value of 
the computed comparison data AGSL and AGSR (AGSR-AGSL). After this processing 
and connection child E It minds and is the substep SS 826 of drawing 40. It progresses. 
[0319] next, substep SS 826 **** - the computed correlation value (AGSL-AGSR) and 
newly prepared predetermined criterion value JOa When a correlation value is large 
45 (Y es), it presumes that the value of the used pixel data is alike from the value of AGSR 
being small also here. This judges that there is correlation in the direction of right slant, 
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and it is the substep SS 828. It progresses. Moreover, it is (No) when the conditions 
mentioned above are not fulfilled (correlation value (AGSL-AGSR) <J0a). It judges with 
there being no right slanting correlation over this pixel for creation, and is the substep SS 
830. It progresses. Substep SS 828 It is the brightness data Y33 in this case. [0320] 
5 [Equation 45] 

2+ [ Y33=R33/] (G22+G44)/4 ... It is obtained from (52). Moreover, brightness data Y33 
You may compute from a formula (48). 

[0321] substep SS 830 **** the computed correlation value (AGSR-AGSL) and 
predetermined criterion value JOa when a correlation value is large (Yes), there is 

10 correlation in the direction of left slant - judging ~ substep SS 832 It progresses. 

Moreover, it is (No) when the conditions mentioned above are not fulfilled (correlation 
value (AGSR-AGSL) <J0a). It is the substep SS 808 noting that there is no left slanting 
correlation over this pixel for creation. It progresses. Substep SS 832 It is the brightness 
data Y33 in this case. [0322] 

15 [Equation 46] 

2+ [ Y33=R33/] (G24+G42)/4 ... It is obtained from (53). Moreover, brightness data Y33 
A formula (49) is sufficient. The substep SS 828 and substep SS 832 After brightness 
data calculation is the connection child D. It minds and is the substep SS 824 of drawing 
41. It progresses. 

20 [0323] By the way, substep SS 806 When it sets and simple slanting processing is 

chosen, it is the substep SS 812. It was already said that it progresses. This substep SS 
812 Comparison data are computed. Comparison data are used for distinction of in which 
direction the pixel data of the perimeter correlate centering on the pixel data of the object 
which performs for example, adaptation processing, for example, the pixel data of the 

25 object » R33 [it is - a case ~ the comparison data AG - the surrounding pixel data G22, 
G24, G42, and G44 - using - several 47] 

AG= |G22+G44-(G24+G42) | ... It is obtained from (54). pixel data - color R it is - 
although the case is explained - color B a case ~ surrounding pixel data G from - it 
computes. The value of the larger one which has an inclination in either of on either side 
30 will be acquired as comparison data AG by this calculation. After this operation and 
substep SS 834 It progresses. 

[0324] Substep SS 834 It judges [ whether the pixel data aslant located then on both sides 
of the target pixel data have correlation (namely, slanting correlation), and ]. Jl is newly 
set to this judgment as a criterion value. When the comparison data AG are larger than 

35 criterion value Jl (Yes), it is the substep SS 836. It progresses. Moreover, when the 
comparison data AG are smaller than the criterion value Jl, they are (No) and the 
connection child C. It minds and is the substep SS 808 of drawing 40. It progresses. 
[0325] Substep SS 836 Four pixel data G then used for calculation of the comparison data 
AG It is the brightness data Y on the average. It computes. Although judgment whether 

40 the pixel allotted in two or more phases and simple directions of slant to the pixel for 
creation correlates does not illustrate concretely, it is drawing 43 (a) at least. - (f) A 
pattern equivalent to six patterns is pixel data R=R33. It will be received and 
distinguished. This pattern is also drawing 43 (a). - (f) There is a possibility that a false 
color may occur near a shadow area and the field without a slash. However, pixel data R 

45 located near the boundary Brightness data Y which can be set If computed by the 

operation mentioned above, when it sees as the whole image, generating of the false color 
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in a color boundary can be oppressed good also in this case, although concrete 
explanation is omitted - pixel data B=B23 also receiving - the substep SS 814 - SS820, 
SS82-SS832, and SS834 from - SS836 Accommodative brightness data Y based on [ 
compute comparison data similarly and ] the existence of slanting correlation It can 
5 create. 

[0326] Substep SS 836 After processing and connection child D It minds and progresses 
to the substep SS 824 of drawing 41. Thereby, a series of slanting processings are 
completed. Substep SS 834 When not performing slanting processing, they are (No) and 
the connection child C. It minds and is the substep SS 808. It progresses. It is after this 

10 substep data processing according to the existence of correlation of level and a 
perpendicular direction to the pixel for creation. Substep SS 808 It judges whether 
correlation processing is then carried out. It is the judgment in the case of performing 
correlation of other directions, i.e., level and a perpendicular direction, for correlation 
processing about the range where a photo detector (or color filter) is large. When 

15 performing this judgment (Y es), it is the substep SS 838. It progresses. When not 

carrying out this judgment, they are (No) and the connection child B. It minds and is the 
substep SS 804. It progresses. 

[0327] Substep SS 838 Comparison data are computed. Here gives and explains an 
example to pixel data R=R22. By this processing, it is pixel data R=R33. Another [ which 
20 is around arranged in the vertical comparison data ARRV to receive and the horizontal 
comparison data ABRH ] pixel data B, i.e., pixel data, of a color It uses and is formula 
(55).type (56) [0328]. 
[Equation 48] 

ARRV= |R13-R53 | ... (55) ABRH= |B31-B35 | ... It computes by (56). When a 
25 correlation value (ABRH- ARRV) is further computed using the value of the computed 
comparison data ARRV and ABRH, the procedure of comparing the magnitude of the 
correlation value of each direction over the newly established predetermined criterion 
value J2, and judging mutually related existence is explained (ARRV- ABRH). 
[0329] Substep SS 840 It judges [ whether the pixel data perpendicularly located then on 
30 both sides of the target pixel data have correlation (namely, perpendicular correlation), 
and ]. In this judgment, it is J2a as a criterion value. It is set up. The difference of the 
comparison data ABRH and the comparison data ARRV is criterion value J2a. It judges 
with there being perpendicular correlation, when above large (Yes), and is the substep SS 
842. It progresses. Moreover, difference of comparison data (ABRH- ARRV) Criterion 
35 value J2a It is regarded as what does not have (No) and perpendicular correlation when 
small, and is the substep SS 844. It progresses. 

[0330] substep SS 842 **** - correlation it is - ** - saying - things - pixel data - 
since a value means a near thing - the pixel data R13 and R53 - using - brightness data 
Y It computes. In this case, brightness data Y33 [0331] 
40 [Equation 49] 

2+ [ Y33=R33/] (R13+R53)/4 ... It is obtained by (57). Then, brightness data Y in this 
pixel data It is regarded as what ended calculation and he is the connection child D. It 
minds and is the substep SS 824 of drawing 41. It progresses. 

[0332] Next, substep SS 844 It judges [ whether the pixel data horizontally located then 
45 on both sides of the target pixel data have correlation (namely level correlation), and ]. 
J2b mentioned above as a criterion value in this judgment It uses. The difference of the 
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comparison data ARRV and the comparison data ABRH is criterion value J2b. It judges 
with there being level correlation, when above large (Yes), and is the substep SS 846. It 
progresses. Moreover, difference of comparison data (ARRV- ABRH) Criterion value J2b 
When small, it judges with there not being (No) and level correlation, and it is the substep 
5 SS 848. It progresses. 

[0333] substep SS 846 **** - correlation - it is ****** - the pixel data B31 and B35 
- using - brightness data Y It computes. In this case, brightness data Y33 [0334] 
[Equation 50] 

2+ [ Y33=R33/] (B31+B35)/4 ... It is obtained by (58). Then, brightness data Y in this 
10 pixel data It is regarded as what ended calculation and he is the connection child D. It 
minds and is the substep SS 824. It progresses. 

[0335] next, substep SS 848 **** - color R which is a pixel for creation for example, It 
chooses whether the correlation judging of the pixel of the surrounding colors R and B to 
a pixel is performed. Color R Since the pixel is allotted to the mid gear which is the pixel 

15 of the surrounding colors R and B, the distance between the pixels in the substeps [ SS / 
SS and / 844 ] 840 is short. That is, for example, it sets perpendicularly and is a pixel 
R33. - A pixel R13 and pixel R33 - Pixel B53 Pixel B13-pixel B53 It is a half distance. 
This relation can be said also in the pixel for creation, and the pixel located horizontally. 
Therefore, it turns out that the mutually related existence judging to the range where a 

20 photo detector (or color filter) is more narrow is performed by future processings 
compared with the correlation judging of the level and perpendicularly it mentioned 
above. When performing this correlation judging (Yes), it is the substep SS 850. It 
progresses. Moreover, when not performing this correlation judging, they are (No) and 
the connection child B. It minds and is the substep SS 804. It progresses. In this case, it is 

25 judged with different criterion value J2a from the previous criterion value J2, and the 
thing which did not meet which criteria of J2b. In addition, you may make it the 
procedure which does not perform future processings. 

[0336] Substep SS 850 Comparison data are computed again. A perpendicular direction 
and calculation which receives horizontally are carried out by the comparison data in this 

30 case searching for each correlation of the target pixel data and surrounding pixel data, 
and adding each acquired correlation value. It is the pixel data R33 like the above- 
mentioned case. Brightness data Y to receive Calculation is, another [ which is around 
arranged in the vertical comparison data ACRV and the horizontal comparison data 
ACRH ] pixel data B, i.e., pixel data, of a color. It uses and is formula (59) type (60) 

35 [0337]. 

[Equation 51] 

ACRV= |R13-R |+|R53-R | ... (59) ACRH= |B31-R |+|B35-R | ... It computes by (60). 
After this processing and substep SS 812 It progresses. Since the distance of pixel data 
will be further brought close with the pixel data for creation and a correlation value will 
40 be calculated by using this comparison data, they are the previous substep SS 840 - 

SS846. Mutually related existence can be investigated about the range narrower than the 
range of a correlation judging with a procedure. After [ this calculation ] and substep SS 
852 It progresses. 

[0338] Substep SS 852 It judges [ whether the pixel data perpendicularly located then on 
45 both sides of the target pixel data have correlation (namely, perpendicular correlation), 
and ]. J3 is set to this judgment as a criterion value (here, the criterion value J3 may be 
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divided into horizontal and vertical with J3a and J3b). It judges with there being 
perpendicular correlation, when the difference of the comparison data ACRH and the 
comparison data ACRV is larger than criterion value J3 (Yes), and is the substep SS 854. 
It progresses. Moreover, difference of comparison data (ACRH- ACRV) It judges with 
5 there not being (No) and perpendicular correlation, when smaller than the criterion value 
J3, and is the substep SS 856. It progresses. 

[0339] Substep SS 854 Substep SS 842 then mentioned above The same processing as 
processing is performed. Therefore, a formula (29) is used for an operation. Moreover, 
substep SS 856 It judges whether the pixel data horizontally located then on both sides of 
10 the target pixel data have correlation (namely, level correlation). The criterion value J3 is 
used also for this judgment. 

[0340] Substep SS 856 It sets and is the difference (ACRV- ACRH) of comparison data. 
It judges with there being level correlation, when it is more than criterion value J3 (Yes), 
and is the substep SS 858. It progresses. In this case, substep SS 858 Brightness data Y 

15 Substep SS 846 As mentioned above, based on a formula (58), it is computed using pixel 
data. Then, substep SS 824 It progresses. Moreover, substep SS 856 Difference of 
comparison data (ACRV-ACRH) It judges with there not being (No) and level 
correlation, when smaller than the criterion value J3, and he is the connection child B. It 
minds and is the substep SS 804 of drawing 41. It progresses. Substep SS 804 Averaging 

20 of the pixel data (pixel data B and R in this case) of another [ the target pixel data and ] 
surrounding color and the same color is then carried out by the formula (44), and it is 0.5. 
The multiplication of the multiplier is carried out and it is the brightness data Y. It is 
computing. After [ this calculation ] and substep SS 824 It progresses. 
[0341] Substep SS 824 It is judging whether the data origination of brightness data was 

25 then completed by one frame. This judgment is the computed brightness data Y. The 

number can be counted and it can carry out easily by whether this counted value and the 
number of photo detectors are in agreement, the time of a value with counted value 
smaller than the number of photo detectors -- (No) - it judges with processing not being 
completed yet. Consequently, brightness data Y He is the connection child F about 

30 calculation processing. It minds and is the substep SS 800 of drawing 39. It returns and a 
series of old processings are repeated. Moreover, when counted value is in agreement 
with the number of photo detectors (Yes), processing is made to shift to a return. 
Processing is made to shift to a subroutine SUB 9 through this return. Thus, brightness 
data Y By computing, it is drawing 59 (b). The data in all photo detectors are created like. 

35 [0342] In addition, honeycomb arrangement and G Although the brightness data in 
arrangement of a stripe RB perfect check pattern have explained the processing which 
performs calculation by each pixel in the order of slanting correlation, perpendicular 
correlation, and level correlation according to mutually related existence A better image 
will be obtained when the brightness data based on this correlation detection are 

40 computed by detecting what is most strongly correlated among these three correlation for 
the pixel for creation. Moreover, a criterion value is this G although what was used for 
processing by honeycomb arrangement was used for convenience. The criterion value 
corresponding to a stripe RB perfect check pattern may be applied. 
[0343] Next, actuation of a subroutine SUB 9 is explained (see drawing 46). As 

45 mentioned above, actuation of a subroutine SUB 9 is performed based on the 

configuration of the digital filter of high region brightness data origination section 320c, 
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and performs low pass filter processing which is the description of this digital filter at the 
substep SS 90. G There is no virtual photo detector like the honeycomb arrangement 
mentioned above from picturizing using a stripe RB perfect check pattern. Therefore, it 
turns out that what is necessary is just to carry out signal processing as the pixels d (-3) 
5 and d corresponding to the real photo detector shown in drawing 47 (-1), d (1), d (3), and 
a (continuous line). The tap multiplier of a digital filter is the brightness data Yh 
including a high-frequency component (1), when it arranges as kl, k3, kn+1 (n is an 
even number value). Formula (61) [0344] 
[Equation 52] 

10 Y<SUB>h (1) =kl*(d(l)+d (-1)) +k3*(d(-3) +d (3))+ ... +kn+l* (dn(-n)+dn(n)) ... It is 
obtained so that it may be expressed with (61). Low pass filter processing which receives 
horizontally by this is performed. Moreover, a digital filter performs low pass filter 
processing by high region brightness data origination section 320c also to a perpendicular 
direction. Thus, both directions can be made the same as usual, and the multiplier of a 

15 low pass filter can finish them. Thus, it is drawing 59 (b) about brightness data including 
the acquired high-frequency component. If it expresses with matrix representation as 
shown, the brightness data Yh which include a high-frequency component as shown in 
drawing 60 will be created. The brightness data Yh including a high-frequency 
component are called high region brightness data in the following publications. 

20 [0345] Next, subroutine SUB 1 1 Actuation is explained. Subroutine SUB 1 1 As shown in 
drawing 36, it is carried out in 320d of plane interpolation expansion sections. The pixel 
data of the color for [ corresponding to the high region brightness data Yh created by the 
subroutine SUB 9 by 320d of plane interpolation expansion sections and this high region 
brightness data Yh ] interpolation are supplied to each data-processing section. The high 

25 region brightness data Yh are R so that clearly from drawing 36. The interpolation 

expansion section 3200 and G Interpolation expansion section 3202, And B It is supplied 
in common with the interpolation expansion section 3204. It interpolates for every color 
using these pixel data supplied. In this case, what is necessary is not to perform 
interpolation to a virtual pixel but to interpolate only about colors other than the color 

30 which each photo detector actually decomposed. 

[0346] It interpolates according to the flow chart shown in drawing 63. However, 
although the contents of an operation of each substep may be able to correspond by the 
same processing from differing from the honeycomb arrangement containing pixel 
******, processing of colors R and B differs from the contents of processing mentioned 

35 above. In this case, pixel data G Interpolation processing is first performed at the substep 
SS 1 100. At this time, it is drawing 59 (a). It is Veneer G so that it may be shown. Pixel 
data G since the pattern of a stripe RB perfect check is used The pixel which it has is 
expressed in the shape of a stripe, as shown in drawing 61 . Every four pixel data are used 
for interpolation processing, for example. 

40 [0347] This relation is concretely shown in drawing 61 . As the pattern of drawing 61 
shows, when the pixel of the 2nd, 4th, and 6th trains in this drawing corresponding to 
colors R and B is interpolated, Interpolation processing is a pixel G21 as a pixel for 
interpolation. G23 It is very good in averaging using every four pixel data G10, G12, 
adjoining G30 and adjoining G32 and pixel data G12, G14, G32, and G34 grade. 

45 Moreover, pixel data G used for interpolation The corresponding high region brightness 
data Yh of drawing 59 are also used and calculated. For example, pixel data G21 which 
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are a candidate for interpolation Interpolation uses the existing data corresponding to two 
pixels of the same direction of a train, high region brightness data, and the high region 
brightness data of the location for interpolation, and is formula (62) [0348]. 
[Equation 53] 

5 G21=(G20+G23)/2-(Yh20+Yh23)/2+Yh21 ... It is obtained from (62). When the formula 
of an equation (62) is used, it is a pixel G23. It can interpolate. Moreover, pixel Gl 1 
Interpolation uses two pixel data of the same line writing direction, high region 
brightness data, and the high region brightness data of the location for interpolation, and 
is formula (63) [0349]. 
10 [Equation 54] 

Gl l=(G10-hG12)/2-(YhlO+Yhl2)/2+Yhl 1 ... It is obtained from (63). When the formula 
of an equation (63) is used, it is a pixel G13. It can interpolate. And every four pixel data 
G10, G12, G30, and pixel data G21 located at the core of G32 The pixel data of these 
four locations and high region brightness data are used, and it is formula (64) [0350]. 
15 [Equation 55] 

G21=(G10+G12+G30+G32)/4-(Yhl0+Yhl2+Yh30+Yh32)/4+Yh21 ... It is obtained 
from (64). When the formula of an equation (64) is used, it is a pixel G23. It can 
interpolate. When considering that four pixel data are data of a lot, interpolating them and 
the already computed pixel data are also used and computed, it cannot be overemphasized 

20 that non-computed pixel data are computable. By repeating this processing and 

performing it, it is the pixel data G. A plane image is created. Moreover, a interpolation 
pixel may be computed using the high region brightness data of three pixels and these 
pixels, and the high region brightness data of the pixel for interpolation so that it may 
mention later by processing of Pixels R and B. However, since it does not become such 

25 relation, when interpolating strictly, it is good [ the outermost edge of a plane image ] to 
set up as boundary value. Moreover, if a usual picture area is taken into consideration, 
since it is out of range [ a usual picture area ], the data of this periphery may not be 
computed. 

[0351] Next, pixel data R It computes at the substep SS 1 102. Also in this case, it is a 
30 color R by the operation. Not corresponding pixel data are computed, pixel data R it is 
shown in drawing 62 - as -- R01, R05, R13, R21, and R - 25, R33, R41, R45, and R53 
**** - there is nothing. In this case, at the substep SS 1 102, three pixel data obtained to 
the pixel for interpolation and the high region brightness data of drawing 60 
corresponding to this location are used. The pixel for interpolation is located in the center 
35 of the triangle which these three pixels form. For example, pixel data R12 The pixel data 
R01, R21, and R13 And the high region brightness data YhOl and Yh21 Yhl3 is used 
and it is [0352]. 
[Equation 56] 

Rll=(R01+R21+R13)/3-(Yh01+Yh21+Yhl3)/3+Yhll ... It is computed by (65). With 
40 the application of a formula (65), interpolation calculation is carried out to the pixel 
which has the same relation. Moreover, the sense by the side of triangular top-most 
vertices is not limited only in one direction, and it computes the pixel data in each point 
by substituting them for a formula (65) in consideration o f the triangle^formedj n the 
sense of the hard flow. Thereby, it is a color G. Interpolation to the pixel to which pixel 
45 data are located in a line in the direction of a train is performed. Furthermore, it is a color 
B if the pixel data obtained by doing in this way are used as pixel data of t riangular e ach 
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point. Interpolation to the location of a pixel can be performed. 
[0353] In addition, as mentioned above, the pixel surrounded by the computed pixel is 
made into the pixel for interpolation, and it may be made to perform interpolation 
processing using these [ which were computed on the occasion of interpolation ] four 
5 pixel data, and the high region brightness data of the location. For example, pixel data 
R23 The data of the location of the pixel data R12 of the perimeter, R14, R32, and R34 
are used so that drawing 62 may show a core, and it is formula (66) [0354]. 
[Equation 57] 

R23=(R12+R14+R32+R34)/4-(Yhl2+Yhl4+Yh32+Yh34)/4+Yh23 ... It is computed by 
10 (66). Color B shown in drawing 62 by performing this interpolation when arrangement 
relation equivalent to the pixel data used for a formula (66) is obtained from a 
surrounding pixel Pixel data R43 corresponding to a pixel location It is obtained. If such 
4-pixel data compute the pixel data of the center position of these pixels by known, Rl 1, 
R3 1 , R5 1 , Rl 5, R35, and R55 will be obtained. 
1 5 [0355] Moreover, interpolation may perform interpolation from the pixel data located 
vertically and horizontally to the pixel for interpolation among these pixels while using 
the pixel data obtained until now. For example, pixel data R23 Four vertical and 
horizontal pixel data and the high region brightness data of the location are used for a 
core, and it is formula (67) [0356]. 
20 [Equation 58] 

R23=(R13+R33+R22+R24)/4-(Yhl3+TO ... It is computed by 

(67). If it is in the same physical relationship, interpolation pixel data are computable 
from a formula (67). 

[0357] In addition, pixel R shown in drawing 62 Since a non-interpolated pixel remains 
25 in a periphery, a case also surrounds a perimeter to this pixel, for example, you may make 
it interpolate it from three pixels. When the technique of interpolation in which it 
mentioned above also in this interpolation is used, it is the pixel data R01 of a virtual 
pixel. [0358] 
[Equation 59] 

30 R02=(R01+R12+R03)/3-(Yh01+Yhl2+Yh03)/3+Yh02 ... It is computed by (68). Thus, 
the pixel data of the periphery section can also be interpolated. Finally by these 
procedures, it is the pixel data R. The related whole plane screen is interpolated. 
[0359] Next, pixel data B Receiving interpolation processing is performed at the substep 
SS 1 104. The substep SS 1 104 is the pixel data B, respectively. Interpolation processing 

35 which can be set is performed. Also in this case, it is a color R by the operation. It is a - 
color B like a case. Not corresponding pixel data are computed, pixel data B it is shown 
in drawing 64 - as - B03, Bl 1, and B - 15, B23, B31, B35, B43, and B51 and B55 **** 
- there is nothing. Three pixel data obtained to the pixel for interpolation also in this case 
like the substep SS 1 102 and the high region brightness data of drawing 60 corresponding 

40 to this location are used. The pixel for interpolation is located in the center of the triangle 
which these three pixels form. The sense of the triangle made from the pixel data actually 
obtained in case interpolation to the same pixel is performed from the relation of pixel 
arrangement is a color R. They are the case where it asks, and the opposite sense. With 
the sense of this triangle, new pixel interpolation can be performed from the triangle of 

45 the reverse sense using the pixel data furthermore obtained by calculation. Moreover, it is 
the pixel data B by central interpolation processing at the substep SS 1 102 according to 
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four interpolation data like interpolation processing, and the central interpolation 
processing by 4 pixels of four directions. You may compute. Thus, if interpolation 
processing is performed, it is the pixel data B. Related plane interpolation expansion can 
be performed. It progresses to the substep SS 1 106 after this processing. 
5 [0360] At the substep SS 1 106, it judges whether plane interpolation expansion was all 
completed for every color. When a series of processings are not completed yet, it returns 
to (No) and the substep SS 1 100, and processing is repeated. In addition, this check 
processing may be performed for every color. Moreover, when a series of processings are 
completed (Yes), it shifts to a return. Processing of a subroutine SUB 6 is completed after 
10 this shift, and it progresses to a subroutine SUB 7. The processing by the subroutine SUB 
7 is as having mentioned above. 

[0361] Thus, G If a stripe RB perfect check pattern also makes a luminance signal (data) 
correspond to the difference in the pattern of a pixel mostly, using the configuration in 
honeycomb arrangement almost as it is and is interpolated, while being able to perform 
15 easily extending the band of a luminance signal rather than the case where it is obtained 
by the conventional luminance-signal (data) creation, it is a short time and the time 
amount which it takes can be cleared up. 

[0362] by constituting as mentioned above, correlation value detection of each direction 
be make unnecessary conventionally [ which had go to accumulate ] which raise both the 

20 resolution of level and a perpendicular direction - as ~ ****** e t al. - the specific 
gravity of the data processing section which perform signal processing which 
corresponded for carrying out be mitigate sharply, and the resolution of each direction 
can be substitute for magnitude also with the suitable circuit scale at the time of pulling 
out even a limitation. Moreover, by using honeycomb arrangement, the magnitude of a 

25 pixel can be secured, the sensibility of the pixel of a solid state camera can be maintained, 
and the yield at the time of manufacture can be raised by the production process. A 
pseudo-color is mitigable by becoming a problem, for example, performing equal 
interpolation etc. by the veneer method, in image quality. Generating of a pseudo-color 
can be suppressed without using the optical low pass filter which is needed from an 

30 optical limit, when a digital camera is especially constituted using the image pick-up 
equipment of optical system using the existing silver halide film. 
[0363] Moreover, a circuit scale can be substituted for suitable magnitude, even if it can 
pull out the resolution beyond it to the conventional resolution limitation, respectively 
and transposes software processing to hard-wired processing, mitigating the load of 

35 signal processing sharply since correlation value detection of the former which carries out 
[ ****** ] and raises both the resolution of level and a perpendicular direction by signal 
processing by processing signal processing as mentioned above and which had gone to 
accumulate, and each direction becomes unnecessary. Moreover, a pseudo-color is 
mitigable by becoming a problem, for example, performing equal interpolation etc. by the 

40 veneer method, in image quality. 
[0364] 

[Effect of the Invention] Thus, color reproduction serious consideration exact based on 
the data from the photo detector which a photo detector shifts in the field data from an 
image pick-up means or a record playback means, and adjoins considering the empty 
45 field of the photo detector accompanying arrangement as a virtual photo detector 
according to the solid state camera of this invention, And a signal-processing means 
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performs horizontal and/or signal processing according to serious consideration and each 
item of vertical resolution, respectively, and pixel data are increased in the shape of a 
tetragonal lattice. Though it is a light-receiving element number smaller than before, 
according to each item thought as important, a signal can actually be easily done in high 
5 quality. A circuit scale can also be substituted for suitable magnitude, in case it 

interpolates using this signal made to improve in quality and resolution is pulled out to a 
limitation. Moreover, by using honeycomb arrangement, the magnitude of a pixel can be 
secured and the yield at the time of manufacture can be raised by maintenance and the 
production process of the sensibility of a solid state camera. The pseudo-color which 

10 poses a problem by the veneer method in image quality is mitigable by performing equal 
interpolation etc. Generating of a pseudo-color can be suppressed without using the 
optical low pass filter which is needed from an optical limit, when a digital camera is 
especially constituted using the image pick-up equipment of optical system using the 
existing silver halide film. 

15 [0365] Moreover, color reproduction serious consideration exact based on the pixel data 
from the adjoining photo detector according to the signal-processing approach of this 
invention, And broadband-ization of pixel data is attained horizontal and/or based on 
each signal component generated according to serious consideration and each item of 
vertical resolution. By processing by the easy technique of interpolating the pixel data of 

20 a virtual photo detector based on the obtained data, and increasing pixel data in the shape 
of a tetragonal lattice Though it is a light-receiving element number smaller than before, 
the load of signal processing can be mitigated sharply and a signal can actually be easily 
done in high quality according to the item each thought as important. While pulling out 
the resolution beyond it to a limitation for the conventional resolution by interpolating 

25 using this signal made to improve in quality, respectively, it is mitigable by becoming a 
problem by the veneer method, for example, performing a pseudo-color for equal 
interpolation etc. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the solid state camera which picturizes the light which carries out 
5 incidence through opening, performs signal processing to the signal acquired by the 
image pick-up, and is made into a broadband signal. This equipment The photo detector 
which adjoined the photo detector which carries out photo electric conversion of the light 
which carries out incidence through said opening A perpendicular direction and/or the 
light sensing portion by which was shifted horizontally and two-dimensional arrangement 

10 was carried out, The electrode which is arranged so that opening formed in the front face 
of this light sensing portion may be bypassed, and takes out the signal from said photo 
detector, An image pick-up means to have a transfer register corresponding to each 
direction to which the signal supplied through this electrode is transmitted in order 
perpendicularly [ said light sensing portion ] or horizontally, Two or more color filters 

15 which have the different spectral sensitivity characteristic allotted on each opening of 

said photo detector, It has a digital conversion means to change into digital data the signal 
supplied from said image pick-up means, and the record playback means which carries 
out record playback of the output from this digital conversion means. Further this 
equipment Said photo detector shifts in the field data of said digital data by which digital 

20 conversion was carried out, and the empty field of the photo detector accompanying 
arrangement is used as a virtual photo detector. The color reproduction serious 
consideration exact based on data and the solid state camera characterized by horizontal 
and/or having a signal-processing means to perform signal processing according to 
serious consideration and each item of vertical resolution, respectively from the adjoining 

25 photo detector. 

[Claim 2] In a solid state camera according to claim 1 said opening While making an 
opening configuration into a tetragonal lattice or a polygon, when making into a pixel 
pitch spacing of the photo detector arranged corresponding to said opening, respectively, 
Said opening perpendicularly for every single tier or [ whether it is made to move by said 
30 pixel pitch horizontally for every party, and two-dimensional arrangement is carried out, 
and ] Or the solid state camera characterized by carrying out two-dimensional 
arrangement of the opening of the opening configuration which rotated 45 degrees of said 
tetragonal lattices, or a polygonal opening configuration. 

[Claim 3] a solid state camera according to claim 1 or 2 - setting - said color filter - 
35 three primary colors - R, G, and B if expressed - said photo detector - shifting - 

arrangement - corresponding - three primary colors R, and G and B G which has a gap 
using a primary color filter a tetragonal lattice - this - G Solid state camera 
characterized by forming RB perfect check pattern which shifted only the distance of the 
one half of said pitch to the tetragonal lattice. 
40 [Claim 4] In equipment given in claim 1 thru/or any 1 term of 3 said signal-processing 
means Said photo detector shi fts and the empty field of the photo detector accompanying 
arrangement is used as a virtual photo detector. The color reproduction serious 
consideration exact based on data, and the serious consideration of the resolution of 
horizontal and/or a perpendicular direction and a data-processing means by which data 
45 processing is performed according to each item from the adjoining photo detector, A false 
addition means by which the component signal with which the color reproduction 
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outputted from this data-processing means was taken into consideration, and the 
component signal which thought resolution as important are added in false frequency, 
Horizontal with this data-processing means, and the solid state camera characterized by 
having a duplication prevention means to prevent duplication of said common frequency 
5 band when the frequency band common to each signal with which vertical resolution was 
thought as important is contained. 

[Claim 5] In equipment according to claim 4 said false addition means The 1st addition 
means which carries out the addition input of the 2nd component signal which was made 
to carry out the subtraction input of the 1st component signal to the frequency band with 

10 which the resolution supplied from said data-processing means is thought as important at 
an end side, and took low-pass color reproduction into consideration rather than the 
frequency band of said 1st component signal to the other end side, this - the solid state 
camera characterized by having the output of the 1st addition means, a filtering means to 
perform processing which prevents clinch distortion produced to said 1st component 

15 signal, respectively, and 2nd addition means by which the addition input of each output 
from this filtering means is carried out. 

[Claim 6] It is the solid state camera characterized by to have an addition processing 
means add the output from a filter means to band-limit to the frequency band with which 
one signal was common among the signals with which said duplication prevention means 

20 is outputted from said false addition means in equipment according to claim 4 or 5, and 
this filter means, and the signal of another side containing said common frequency band. 
[Claim 7] In equipment given in claim 1 thru/or any 1 term of 6 said signal-processing 
means Three primary colors R, and G and B The plane interpolation expansion means 
made [ three component signals ] to carry out interpolation expansion in consideration of 

25 color reproduction, respectively as field data which also include the color data of the 
location of said virtual photo detector paying attention to each color, A color difference 
matrix means to generate a color-difference signal and a luminance signal based on three 
component signals acquired from this plane interpolation expansion means, A profile 
signal generation means generate as a signal to carry out profile emphasis of the 

30 component signal which thought resolution as important from data before said plane 
interpolation expansion means is supplied, The solid state camera characterized by 
having the profile emphasis means which carries out the addition input of the luminance 
signal from the output and said color difference matrix of this profile signal generation 
means, respectively. 

35 [Claim 8] Setting to equipment according to claim 7, said profile signal generation means 
is G. Solid state camera characterized by making it generate as a signal which carries out 
profile emphasis of the component signal which performed correlation detection 
interpolation from the data of only a color, and thought resolution as important. 
[Claim 9] Said record playback means is received in equipment given in claim 1 thru/or 

40 any 1 term of 8. The writing / read-out control means which carries out writing / read-out 
control to the arrangement which can regard the pixel data obtained from the photo 
detector located directly under [ opening ] the arrangement mutually shifted for every 
fixed spacing on a par with tetragonal lattice-like field data, The component signal data- 
processing-acquired with said signal-processing means based on the field data supplied 

45 from said record playback means is made to add in false frequency. The solid state 

camera characterized by having a data-interpolation expansion means to perform data- 
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interpolation expansion of the location of said virtual photo detector based on the signal 
of the pixel location which prevented duplication of a frequency band, was made to 
broadband-ize a signal, and was obtained when there is a component signal with which a 
frequency band is furthermore common. 
5 [Claim 10] Two or more light sensing portions by which said photo detector is prepared 
directly under [ where honeycomb arrangement of said opening was carried out / each ] 
opening as a pixel in equipment given in claim 1 thru/or any 1 term of 9, It has a means, 
the spectrum which carries out the spectrum of the incident light from the same 
photographic subject to this light sensing portion - It is made to correspond with said 

10 opening just before said light sensing portion, respectively. Perpendicularly for every 
single tier or the thing made to fix combining the color filter of arrangement which 
shifted said pixel by said pixel pitch horizontally for every party, or was made to rotate 
45 degrees of said tetragonal lattices The solid state camera by which it is characterized. 
[Claim 1 1] In equipment according to claim 10, when the number of said light sensing 

15 portions is two, the color filter of said honeycomb arrangement combines, and it is G. It 
is G for every stripe RB perfect check pattern, BEIYA pattern, or party. It is B to a color 
filter location. Or R Solid state camera characterized by forming the pattern with which a 
color filter overlaps. 

[Claim 12] In equipment according to claim 10, when the number of said light sensing 

20 portions is three, by the 1st color filter of said honeycomb arrangement pattern, and the 
arrangement pattern shifted by the pixel pitch from said honeycomb arrangement By and 
the arrangement pattern of the color of said 1st color filter, the 2nd color filter of the 
same color, and this 2nd color filter And the solid state camera characterized by having 
the 3rd color filter of the color of said 2nd color filter, and a different color, and making it 

25 fix combining said the 2nd color filter and said 3rd color filter. 

[Claim 13] The solid state camera characterized by forming the color filter of the spacial 
configuration which shifted both the two remaining color filters by said pixel pitch; and 
overlapped in equipment according to claim 10 to the color filter of 1 of three color filters 
different mutually [ said honeycomb arrangement ]. 

30 [Claim 14] When the number of said light sensing portions is four, in equipment 

according to claim 10 The 1st color filter of the pattern of said honeycomb arrangement, 
The arrangement pattern of the shape of a tetragonal lattice acquired by the 1st color filter 
which shifted by this 1st color filter and said pixel pitch, and was used as the 
complementary arrangement pattern combining the 2nd color filter of the same color, The 

35 3rd color filter of the pattern of said honeycomb arrangement of a different color from 
said 1st color filter, The solid state camera which shifts by this 3rd color filter and said 
pixel pitch, and makes it a complementary arrangement pattern, and is characterized by 
forming the arrangement pattern of the shape of a tetragonal lattice acquired combining 
the color of said 1st and 3rd color filters, and the 4th color filter of a different color. 

40 [Claim 15] The light sensing portion by which honeycomb arrangement of said opening 
was carried out in equipment given in claim 1 thru/or any 1 term of 9, The migration 
means to which this light sensing portion is moved in all directions in a two-dimensional 
flat surface, and the record playback means which carries out record playback of the 
image information of the photographic subject which received light by said light sensing 

45 portion for every completion of migration by this migration means, It has the color filter 
means for switching switched to the color filter chosen from two or more color filters 
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arranged between said light sensing portions and photographic subjects. It is the solid 
state camera characterized by for this color filter means for switching switching a color 
filter during migration of said migration means, and for said record playback means 
recording the image information which the light sensing portion received for every 
5 change of said color filter, and generating the image of a photographic subject in Junji 
Men using the recorded image information. 

[Claim 16] The optical system which makes a field image project on an image pick-up 
side, and the color filter means according [ three primary colors ] the incident light which 
passed through this optical system to each arranged veneer, While performing signal 

10 processing which interpolates the pixel data corresponding to the opening location of said 
photo detector based on the image pick-up signal from the photo detector which performs 
photo electric conversion allotted directly under this color filter means, and this photo 
detector While making each color filter and said photo detector of said color filter means 
correspond including a data-processing means to generate brightness data and color data, 

15 from the pixel data containing the interpolated pixel data In the solid state camera with 
which said photo detector is arranged at the physical relationship which said pitch shifted 
by the half in the line writing direction and the direction of a train mutually, respectively 
in case spacing of the cores of the geometric image pick-up side configuration of said 
photo detector is made into a pitch this equipment — said data-processing means - G a 

20 tetragonal lattice — this — G With a digital conversion means to change into a digital 
signal the image pick-up signal of RGB obtained through the color filter means of RB 
perfect check pattern which shifted only the distance of the one half of said pitch to the 
tetragonal lattice The 1st brightness operation means which creates the brightness data in 
the location where said photo detector exists based on the output from this digital 

25 conversion means, Level from this brightness operation means, and/or 2nd brightness 
operation means to create the brightness data in this virtual photo detector when the 
empty field of said photo detector is used as a virtual photo detector based on the 
brightness data located perpendicularly, this - RGB obtained from the brightness data 
created with the 2nd brightness operation means, and said photo detector With a plane 

30 operation means to create the plane data of the whole screen in each color using each 

color data A matrix means to generate brightness data and color difference data using the 
plane data created by this plane operation means, The solid state camera characterized by 
including a filtering means to band-limit to an output from this matrix means, and an 
aperture adjustment means to perform profile emphasis processing to said brightness data 

35 among the outputs from this filtering means. 

[Claim 17] It is pixel data G about the brightness data of the object which creates said 1st 
brightness operation means in equipment according to claim 16. The calculation by the 
operation using the pixel data R and B located in the perimeter of the brightness data for 
this in the brightness data of the object to create, or the solid state camera characterized 

40 by horizontal and to be performed calculation by the operation as which the adaptation 
processing by decision of a vertical color boundary was considered. 
[Claim 18] It is the solid state camera characterized by generating the data of said virtual 
photo detector using a means to perform low pass filter processing to the brightness data 
with which said 2nd brightness operation means is supplied in equipment according to 

45 claim 16. 

[Claim 19] In equipment according to claim 16 said optical system While two- 
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dimensional array is carried out in a line writing direction and the direction of a train, the 
photo detector which is made to project said field image on two image pick-up sides at 
least, respectively, and forms said image pick-up side It arranges in the relation from 
which the core of the geometric image pick-up side configuration where the photo 
5 detector to which two-dimensional array of one side was carried out when the same field 
image projected on said image pick-up side was piled up spatially, and the photo detector 
to which two-dimensional array of another side was carried out correspond shifted in the 
line writing direction and the direction of a train the half-pitch every. Said color filter 
means The solid state camera characterized by using the color array which serves as a 

10 color filter of three primary colors RGB when it has been arranged in the front face of 
this photo detector corresponding to said photo detector and piles up spatially. 
[Claim 20] The optical system which makes said field image project on one image pick- 
up side in equipment according to claim 16, The color filter means for switching which 
switches the color filter means inserted between the photo detectors by which two- 

1 5 dimensional array of said photo detector was carried out to this optical system, The 
migration means to which the light sensing portion to which two-dimensional array of 
said photo detector was carried out is moved in a two-dimensional flat surface parallel to 
said image pick-up side, Moving said light sensing portion over multiple times with this 
migration means Each time of this migration, The solid state camera characterized by 

20 obtaining the relation to which the image which photoed the photoed image including a 
record means to record on Junji Men, at said every migration shifted the core of a 
geometric image pick-up side configuration the half-pitch every in the line writing 
direction and the direction of a train to the image photoed before one. 
[Claim 21] When two-dimensional array of the opening which was able to be opened so 

25 that it might send to a photo detector through two or more color filters which have the 
spectral sensitivity characteristic which is different in incident light is carried out, An 
opening configuration perpendicularly opening formed in the tetragonal lattice or the 
polygon for every single tier Or opening horizontally shifted for every party, Or light is 
received by said photo detector through opening which has the opening configuration 

30 which rotated 45 degrees of said tetragonal lattices, or a polygonal opening configuration. 
It is the signal-processing approach of performing signal processing to a picture signal at 
this picture signal based on the two-dimensional pixel data which treated said photo 
detector as a pixel and were obtained by light-receiving. This approach The gamma 
conversion process of performing gamma conversion to the signal acquired by said photo 

35 detector, The digital conversion process of changing into digital data the signal which 
received processing at this gamma conversion process, The data storage process which 
memorizes said pixel data after this digital conversion process is included. Further this 
approach Said photo detector shifts to the pixel data which read and read the pixel data 
memorized at said data storage process, and the empty field of the photo detector 

40 accompanying arrangement is used as a virtual photo detector. Perpendicularly exact 
color reproduction serious consideration horizontal based on the pixel data from the 
adjoining photo detector and/or and serious consideration of resolution, and the pixel data 
generation process that generates the component signal of the pixel data according to 
each item, respectively, The signal-processing approach characterized by having a 

45 broadband chemically-modified [ which makes the picture signal searched for based on 
the component signal acquired at this pixel data generation process broadband-ize ] 
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degree. 

[Claim 22] They are horizontal the color reproduction serious consideration process of 
said photo detector shifting said pixel data generation process in an approach according 
to claim 21, thinking perpendicularly exact color reproduction horizontal based on the 
5 pixel data from the photo detector accompanying arrangement and/or as important, and 
performing data processing, and based on said pixel data, and/or the signal-processing 
approach characterized by having the. resolution serious consideration process of thinking 
vertical resolution as important and performing data processing. 
[Claim 23] They are horizontal and the signal-processing approach characterized by 

10 having the band duplication prevention process of preventing duplication of a frequency 
band in common in case both vertical resolution is thought as important at false addition 
down stream processing which adds the component signal with which color reproduction 
was taken into consideration by the broadband chemically-modified [ said ] degree in the 
approach according to claim 21 or 22, and the component signal which thought resolution 

15 as important in false frequency, and this pixel data generation process. 

[Claim 24] In ah approach according to claim 23 said false addition down stream 
processing The subtraction process which subtracts the 2nd component signal which took 
low-pass color reproduction into consideration rather than the frequency band of said 1st 
component signal from the 1st component signal to the frequency band with which the 

20 resolution generated at said pixel data generation process is thought as important, The 
signal-processing approach characterized by having the output from this subtraction 
process, the distortion prevention process of performing processing which prevents clinch 
distortion to said 1st component signal, respectively, and the 2nd addition process adding 
each output which passed through this distortion prevention process. 

25 [Claim 25] Setting to an approach according to claim 23, said band duplication 

prevention process is horizontal and the signal-processing approach characterized by 
including the band limit process which band-limits to the frequency band with which the 
component signal of either of the vertical component signals is common, and addition 
down stream processing which the output band-limited at this band limit process and said 

30 common frequency band are included, and also adds the component signal of a direction. 
[Claim 26] In an approach given in claim 21 thru/or any 1 term of 25 said pixel data 
generation process In case the pixel data memorized at said data storage process are read 
and data processing is carried out corresponding to the color of said color filter The pixel 
data which interpolate the pixel data of said virtual photo detector location between RB 

35 or GG from the pixel data in the area of three-line two trains, and are in the area of five- 
line two trains to R Or B While computing pixel data G The color reproduction serious 
consideration process which generates the low-pass component using pixel data with a 
pixel as it is, The pixel data which perform a weighting operation to the pixel data in the 
area of a five-line one train, and are located in said center of area are computed. And 

40 while interpolating the image data of said virtual photo detector location of said center of 
area from the pixel data in the area of a three-line one train G The horizontal resolution 
serious consideration process which generates a horizontal high-frequency component 
using pixel data with a pixel as it is, The signal-processing approach characterized by 
including the vertical definition serious consideration process which performs the same 

45 interpolation processing as said horizontal high-frequency component to the pixel data 
which rearranged read-out of the pixel data memorized at said data storage process, and 
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were read, and generates a vertical high-frequency component. 
[Claim 27] Setting to an approach according to claim 26, said horizontal / vertical 
definition serious consideration process are R of said color filter, and B among said pixel 
data. The signal-processing approach characterized by carrying out weighting to the line 
5 which adjoins the pixel data of said virtual photo detector location using corresponding 
pixel data, or the pixel data of a train as it is, and performing interpolation processing. 
[Claim 28] In an approach according to claim 26 said resolution serious consideration 
process It is G of said color filter among said pixel data. The 1st correlation detection 
process which detects the correlation over pixel data only using four corresponding pixel 

10 data, The 1st linear interpolation process which carries out linear interpolation using pixel 
data with the large correlation value acquired according to the 1st correlation detection 
process is repeated, this — further this approach The 2nd correlation detection process 
which performs correlation detection to the pixel data of the location of said virtual photo 
detector surrounded by three pixel data including the pixel data obtained at said 1st linear 

1 5 interpolation process, this - the signal-processing approach characterized by repeating 
the 2nd linear interpolation process which performs linear interpolation according to the 
processing result of the 2nd correlation detection process. 
[Claim 29] The signal-processing approach characterized by using the average 
interpolation process of interpolating by averaging four pixel data to the pixel data of the 

20 location of said virtual photo detector surrounded by three pixel data which included the 
pixel data obtained at said 1st linear interpolation process in said 2nd linear interpolation 
process in the approach according to claim 28. 

[Claim 30] In an approach given in claim 21 thru/or any 1 term of 29 said pixel data 
generation process Said resolution serious consideration process which generates the 

25 high-frequency component of horizontal and/or a perpendicular direction, The three 
primary colors R corresponding to said color filter, and G and B In case interpolation 
expansion is carried out in consideration of color reproduction, respectively as field data 
which also include the color data of the location of said virtual photo detector paying 
attention to each color In horizontal interpolation, they are said three primary colors R, 

30 and G and B. To the line containing the color for view, carry out a weighting average and 
pixel data are interpolated. And the level plane interpolation expansion process of 
averaging and interpolating the pixel data of the line which adjoins to the line containing 
the color for [ said ] view, and a different color, In vertical interpolation, they are said 
three primary colors R, and G and B. To the train containing the color for view, carry out 

35 a weighting average and pixel data are interpolated. The perpendicular plane interpolation 
expansion process of averaging and interpolating the pixel data of the train which adjoins 
to the train containing the color for [ said ] view and a different color is included. Further 
and this approach The color difference matrix generation process which generates the 
color difference and brightness data based on the expansion result of said horizontal 

40 and/or said perpendicular plane interpolation expansion process, The signal-processing 
approach characterized by said thing [ including horizontal and/or the profile emphasis 
process of adding the component signal which emphasizes the profile generated from 
high region down stream processing of serious consideration of vertical resolution ] at the 
luminance signal generated at this color difference matrix process. 

45 [Claim 3 1 ] The three primary colors R to which it restored after the broadband 

chemically-modified [ said ] degree in the approach of a publication in claim 21 thru/or 
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any 1 term of 30, and G and B The signal-processing approach characterized by including 
the expansion interpolation process of performing interpolation processing using a signal. 
[Claim 32] In an approach given in claim 21 thru/or any 1 term of 30 said pixel data 
generation process R Or B R which is set and is interpolated with the known pixel data of 
5 two points Or B It is G to the same physical relationship as th e triangle f ormed by pixel 
data. There are pixel data. And R which interpolates the weighted mean of three pixel 
data, respectively noting that it is equal Or B The signal-processing approach 
characterized by asking for pixel data. 

[Claim 33] Make it project on an image pick-up side according to the optical system 

10 which prepared the field image, and the color of the incident light which passed through 
this optical system is separated into three primary colors with the color filter arranged in 
the veneer. After carrying out photo electric conversion of the this transmitted light 
whose color was separated and searching for an image pick-up signal, while performing 
signal processing which interpolates the pixel data in the opening location to the photo 

1 5 detector beforehand prepared based on this image pick-up signal While making said color 
filter and said photo detector correspond including the data-processing process which 
generates brightness data and color data from the pixel data containing the interpolated 
pixel data In the signal-processing approach given to the pixel data with which said photo 
detector is obtained by the physical relationship which said pitch shifted by the half in the 

20 line writing direction and the direction of a train mutually, respectively in case spacing of 
the cores of the geometric image pick-up side configuration of said photo detector is 
made into a pitch this approach - said data-processing process - G a tetragonal lattice - 
this G RGB obtained through the color filter of RB perfect check pattern which shifted 
only the distance of the one half of said pitch to the tetragonal lattice With the digital 

25 conversion process of changing an image pick-up signal into a digital signal The 1st 

process which creates the brightness data in the location where said photo detector exists 
based on the pixel data obtained according to this digital conversion process, The 2nd 
process which creates the brightness data in this virtual photo detector in a horizontal and 
a perpendicular direction, or perpendicular and horizontal order when the empty field of 

30 said photo detector is used as a virtual photo detector based on the brightness data 

obtained according to this 1st process, RGB obtained from the brightness data created at 
this 2nd process, and said photo detector The plane creation process which creates the 
plane data of the whole screen in each color using each color data, The matrix generation 
process which generates brightness data and color difference data using the plane data 

35 created by this plane creation process, The signal-processing approach characterized by 
including the filtering process which band-limits to the brightness data obtained from this 
matrix generation process, and color difference data, and the aperture adjustment process 
of performing profile emphasis processing to the brightness data processed at this 
filtering process. 

40 [Claim 34] In an approach according to claim 33 said 1st process said G a tetragonal 
lattice - this - G G obtained with RB perfect check pattern which shifted only the 
distance of the one half of said pitch to the tetragonal lattice Pixel data are included. Said 
G R obtained from the perimeter of pixel data Pixel data and B In case brightness data are 
created from pixel data Said R Pixel data and said B Mesial magnitude data for [ which 

45 made the pixel data for / this / creation one half when making one pixel data of the pixel 
data applicable / of said brightness data / to creation ] creation, The signal-processing 
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approach characterized by computing the brightness data in the location of the photo 
detector actually prepared from the perimeter pixel data broken by the value which 
doubled the number of pixel data which added the pixel data of another side located in 
the perimeter for [ this ] creation at most near and the equal distance, and added this 
5 addition result. 

[Claim 35] In an approach according to claim 33 said 2nd process In case the pixel data 
of the location corresponding to said virtual pixel photo detector are interpolated about 
said horizontal direction, while performing the level process of the Oth step which carries 
out the multiplication of the multiplication multiplier corresponding to the pixel data to 

10 interpolate The level process of the 1st step which adds the data which adjoin the right- 
and-left both sides of the this pixel data to interpolate, and carries out the multiplication 
of the multiplication multiplier to this addition result, Said process of the 1st step and n 
steps of level processes which carry out the multiplication of the multiplication multiplier 
corresponding to the pixel data horizontally located in the equal distance from the pixel 

15 data this interpolated similarly are repeated in each stage. The level interpolation process 
which adds all the multiplication results repeated after said zero step of level process of a 
level process and said 1st step, and generates interpolation pixel data, In case the pixel 
data of the target location are generated using the pixel data obtained according to this 
level interpolation process The signal-processing approach characterized by including 

20 perpendicular down stream processing which carries out the multiplication of the 

multiplication multiplier corresponding to the pixel data located perpendicularly, adds all 
the obtained multiplication results, and performs vertical low-pass processing. 
[Claim 36] In an approach according to claim 34 said 1st process Before performing 
calculation processing of said brightness data, the 1st correlation value of horizontal and 

25 a perpendicular direction is computed, respectively. When the 1st predetermined value 
and each predetermined calculation result are judged that it compares, respectively and 
correlation has the this compared result horizontally The level brightness calculation 
process which breaks by the value which doubled the number of pixel data which added 
calculation of said brightness data using horizontal pixel data, and added this addition 

30 result, and is used as perimeter pixel data, When it judges that correlation has the 
compared this result perpendicularly, use vertical pixel data and calculation of said 
brightness data is added. When the result this compared with the perpendicular brightness 
calculation process which breaks by the value which doubled the number adding this 
addition result of pixel data, and is used as perimeter pixel data has said horizontal 

35 correlation value and the correlation value of said perpendicular direction smaller than 
said predetermined value, The pixel data of another side located in the perimeter for [ this 
] creation in said perimeter pixel data at most near and the equal distance are added. The 
average luminance calculation process computed by breaking by the value which doubled 
the number adding this addition result of pixel data is included. The mesial magnitude 

40 data for [ said ] creation, The signal-processing approach characterized by creating the 
pattern of said perimeter pixel data to the brightness data obtained from any one of said 
level brightness calculation process, said perpendicular brightness calculation process, 
and said the average luminance calculation processes. 

[Claim 37] In an approach according to claim 36 said 1st process Before performing 
45 calculation processing of said brightness data, the 1st correlation value of said horizontal 
direction and said perpendicular direction is computed, respectively. While comparing 
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said the 1st predetermined value and each predetermined calculation result, respectively 
and performing said level brightness calculation process or said perpendicular brightness 
calculation process according to this comparison result Said pixel data R Or said pixel 
data B When one pixel data are used as the brightness data for creation inside The 
5 correlation value acquired using the pixel data of another side and the brightness data for 
[ this ] creation which are horizontally located through the brightness data for [ this ] 
creation, respectively is added. Horizontal and said level brightness calculation process 
performed according to decision that the vertical 2nd correlation value is computed, 
respectively, the 2nd predetermined value and each predetermined calculation result are 

10 compared, respectively and correlation has the this compared result horizontally, Said 
perpendicular brightness calculation process performed according to decision that 
correlation has the compared this result perpendicularly, Said average luminance 
calculation process performed in case the compared this result differs from any 
correlation is included. The mesial magnitude of the pixel data for [ said ] creation, The 

15 signal-processing approach characterized by creating the pattern of said perimeter pixel 
data to the brightness data obtained from any one of said level brightness calculation 
process, said perpendicular brightness calculation process, and said the average 
luminance calculation processes. 

[Claim 38] It sets to an approach according to claim 37, and is said pixel data G in said 

20 1st process. The signal-processing approach characterized by including computing said 
perimeter pixel data at said average luminance calculation process when the value which 
added the pixel data of a diagonal location and was acquired with the absolute value of 
the difference of this addition result is beyond the 3rd predetermined value. 
[Claim 39] In an approach according to claim 33 said 1st process Before performing 

25 calculation processing of said brightness data, the 1st correlation value of the direction of 
right slant and the direction of left slant is computed, respectively from the difference of 
the pixel data of the same color located in a diagonal location at a 2-way to the pixel data 
which compute brightness data. When the 4th predetermined value and each 
predetermined calculation result are judged that it compares, respectively and correlation 

30 has the this compared result in the direction of right slant The right slanting brightness 
calculation process which breaks by the value which doubled the number of pixel data 
which added the pixel data used for calculation of the 1st correlation value of said 
direction of right slant, and added this addition result, and is used as perimeter pixel data, 
When it judges that correlation has the compared this result in the direction of left slant, 

35 the pixel data used for calculation of the 1st correlation value of said direction of left 

slant are added. The left slanting brightness calculation process which breaks by the value 
which doubled the number adding this addition result of pixel data, and is used as 
perimeter pixel data, When the compared this result has the 1st correlation value of said 
direction of right slant, and the 1st correlation value of said direction of left slant smaller 

40 than said 4th predetermined value, The average luminance calculation process computed 
by breaking by the value which doubled the number of pixel data which added all the 
pixel data of the same color used for calculation of said correlation value, and added this 
addition result is included. The mesial magnitude of the pixel data for [ said ] creation, 
The signal-processing approach characterized by creating the pattern of brightness data 

45 from addition with said perimeter pixel data obtained from any one of said right slanting 
brightness calculation process, said left slanting brightness calculation process, and said 
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the average luminance calculation processes. 

[Claim 40] In an approach according to claim 39 said 1st process Before performing 
calculation processing of said brightness data, the calculation result of the 1st correlation 
value of said 4th predetermined value, the direction of right slant, and the direction of left 
5 slant is compared, respectively. The mesial magnitude of the pixel data for [ said ] 
creation, When the data which either said right slanting brightness calculation process 
and said left slanting brightness calculation process computed are added, Furthermore, in 
addition, the 2nd correlation value of the direction of right slant and the direction of left 
slant is computed [ in this case ], respectively from the difference of the unique pixel data 

10 located in a diagonal location at a 2-way to the pixel data which compute brightness data. 
The calculation result of the 2nd correlation value of the 5th newly set-up predetermined 
value, the direction of right slant, and the direction of left slant is compared, respectively. 
When it judges that correlation has the compared this result in the direction of right slant, 
it calculates by the unique pixel data used for calculation of the 2nd correlation value of 

1 5 said direction of right slant. The right slanting brightness operation process which breaks 
by the value which doubled the number of pixel data which used this result of an 
operation for the operation, and is used as perimeter pixel data, When it judges that 
correlation has the compared this result in the direction of left slant, it calculates by the 
unique pixel data used for calculation of the 2nd correlation value of said direction of left 

20 slant. The left slanting brightness operation process which breaks by the value which 

doubled the number of pixel data which used this result of an operation for the operation, 
and is used as perimeter pixel data, When the compared this result has the 2nd correlation 
value of said direction of right slant, and the 2nd correlation value of said direction of left 
slant smaller than said 5th predetermined value, It calculates by the unique pixel data 

25 used for calculation of said 2nd correlation value, and the average luminance operation 
process computed by breaking by the value which doubled the number of pixel data 
which used this result of an operation for the operation is included. The mesial magnitude 
of the pixel data for [ said ] creation, The signal-processing approach characterized by 
creating the pattern of brightness data from the case where said perimeter pixel data 

30 obtained from any one of said right slanting brightness operation process, said left 

slanting brightness operation process, and said the average luminance operation processes 
are added. 

[Claim 41] In an approach according to claim 36 or 37 the 1st correlation value and the 
2nd correlation value of said direction of right slant, and the direction of left slant It 

35 computes as the 1st correlation value and the 2nd correlation value of horizontal, after 
rotating the location rotated 45 degrees before computing each pixel location supplied, 
and a perpendicular direction. The signal-processing approach characterized by returning 
to the location before rotating the brightness data which computed the brightness data 
which are performing the comparison with a predetermined value, respectively and 

40 correspond, and were obtained after this calculation. 

[Claim 42] In an approach according to claim 37 the 2nd correlation value of said 
horizontal direction and a perpendicular direction Respectively said pixel for brightness 
data origination Insert and while is allotted horizontally. Unique pixel data and this pixel 
for creation the aggregate value of the absolute value of a difference with brightness data, 

45 and the absolute value of the difference of the unique pixel data of another side, and the 
brightness data of this pixel for creation, and said pixel for brightness data origination 
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The signal-processing approach which inserts, is allotted perpendicularly and 
characterized by the thing expressed with the aggregate value of the absolute value of a 
difference with unique pixel data, and the absolute value of the difference of the unique 
pixel data of another side, and the brightness data of this pixel for creation. 
5 [Claim 43] It sets to an approach according to claim 39 or 40, and is said signal- 
processing approach characterized by horizontal and expressing the vertical 2nd 
correlation value with the absolute value of the difference of the unique pixel data 
perpendicularly allotted on both sides of the absolute value of the difference of the unique 
pixel data horizontally allotted on both sides of said pixel for brightness data origination, 

10 respectively, and said pixel for brightness data origination. 

[Claim 44] It is the signal-processing approach characterized by using for calculation the 
pixel data of the location near [ data / which used said 2nd correlation value for 
calculation of said 1st correlation value in the approach according to claim 37 or 40 / 
pixel ] the pixel for creation. 

15 [Claim 45] In an approach given in claims 33, 34, and 36 thru/or any 1 term of 39 said 1st 
process Said field image is made to project on two image pick-up sides formed by the 
light sensing portion to which two-dimensional array of said photo detector was carried 
out at least according to said optical system, respectively. Arrangement of the image 
pick-up side which the photo detector arranged to two-dimensional array in the line 

20 writing direction and the direction of a train forms is carried out to the relation from 

which the core of the geometric image pick-up side configuration of corresponding in the 
photo detector to which two-dimensional array of one side was carried out, and the photo 
detector to which two-dimensional array of another side was carried out shifted in the line 
writing direction and the direction of a train the half-pitch every, three primary colors 

25 RGB prepared for the front face of this photo detector corresponding to this photo 
detector the color array of the filter whose color is separated - minding - this ~ the 
signal-processing approach characterized by using the pixel data obtained according to 
the process which piles up spatially the same field image projected on two image pick-up 
sides. 

30 [Claim 46] In an approach given in claims 33, 34, and 36 thru/or any 1 term of 39 said 1st 
process The filter change-over process which switches the filter whose color is separated 
between the prepared photo detectors by which two-dimensional array was carried out, 
The migration process to which the inside of a two-dimensional flat surface parallel to the 
image pick-up side in which said photo detector is formed by the light sensing portion by 

35 which two-dimensional array was carried out is moved over multiple times, The pixel 
data which perform the record process which records the field image by this migration 
process obtained for every migration on Junji Men, and are obtained by these procedures 
are used. The signal-processing approach characterized by obtaining the relation whose 
photoed image shifted the core of a geometric image pick-up side configuration the half- 

40 pitch every in the line writing direction and the direction of a train to the image photoed 
before one at said every migration. 

[Claim 47] In an approach according to claim 33 said plane creation process said digital 
conversion process - said G a tetragonal lattice - this - G With the pixel data of each 
color obtained corresponding to the photo detector of the actual existence in RB perfect 
45 check pattern which shifted only the distance of the one half of said pitch to the 

tetragonal lattice The brightness data created by said 2nd process are used, and it is G of 
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said pixel data. In plane interpolation Horizontal and/or a perpendicular direction are 
adjoined to the pixel for interpolation. Existing pixel data G which were obtained in fact 
As opposed to an average and said pixel for interpolation Horizontal and/or the process 
which adds the brightness data corresponding to the location of said pixel for 
5 interpolation to a difference with the averaging of the brightness data which adjoin 

perpendicularly, and is acquired, R of said pixel data In plane interpolation Pixel data R 
which adjoin and exist in the direction of slant to the pixel for interpolation and which 
were obtained in fact As opposed to an average and said pixel for interpolation 1st R 
which adds the brightness data corresponding to the location of said pixel for 

10 interpolation to a difference with the averaging of the brightness data which adjoin in said 
direction of slant and this direction, and is obtained Process, Color R in which said pixel 
for interpolation remains Pixel data R to receive This 1st R Were obtained according to 
the process. Color R by which said pixel for interpolation remains in the difference of the 
averaging of the pixel data located in the equal distance, and the averaging of the 

15 brightness data located in this equal distance 2nd R which adds the brightness data to 
receive and is obtained Process, color R in which the pixel for interpolation furthermore 
remains Pixel data R to receive Said 1st [ the ] located in a recently side, said 2nd 
process, and actually obtained pixel data R 3rd R which adds the brightness data 
corresponding to the location of said pixel for interpolation to the difference of averaging 

20 and the averaging of the brightness data corresponding to the pixel used for this 

averaging, and is obtained A process is included. Furthermore, this approach is B of said 
pixel data. In plane interpolation Pixel data B which adjoin and exist in the direction of 
slant to the pixel for interpolation and which were obtained in fact As opposed to 
averaging and said pixel for interpolation 1st B which adds the brightness data 

25 corresponding to the location of said pixel for interpolation to a difference with the 

averaging of the brightness data which adjoin in said direction of slant and this direction, 
and is obtained Process, Color B in which said pixel for interpolation remains Pixel data 
B to receive This 1st B Were obtained according to the process. Color B by which said 
pixel for interpolation remains in the difference of the averaging of the pixel data located 

30 in the equal distance, and the averaging of the brightness data located in this equal 

distance 2nd B which adds the brightness data to receive and is obtained Process, color B 
in which the pixel for interpolation furthermore remains Pixel data B to receive Said 1 st [ 
the ] located in a recently side, said 2nd process,, and actually obtained pixel data B The 
brightness data corresponding to the location of said pixel for interpolation are added to 

35 the difference of averaging and the averaging of the brightness data corresponding to the 
pixel used for this averaging. 3rd B obtained The signal-processing approach 
characterized by including a process. 

[Claim 48] They are three primary colors RGB about the incident light supplied through 
the optical system which makes a photographic subject image project on an image pick- 

40 up side, and optical system. An image pick-up means by which light-receiving by two or 
more photo detectors which form said image pick-up side for the transmitted light from a 
color-separation means of the veneer by which the primary color filter whose color is 
separated was arranged on predetermined arrangement performs photo electric 
conversion, In the solid state camera which has a signal-processing means to perform 

45 signal processing to the this changed pixel data, and to generate a luminance signal after 
changing into digital one the image pick-up signal by which all pixel read-out was carried 
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out from this image pick-up means As for this equipment, said primary color filter and 
photo detector of said color-separation means separately a pair nothing and said photo 
detector With the photo detector allotted in the same line and the direction of a train, the 
geometric core of said photo detector is allotted to half-pitch gap ****** to the pitch 
5 between these photo detectors, respectively. In said predetermined arrangement, it is a 
color G. G with which the tetragonal lattice was formed by four and which was matched 
for the perimeter with colors R and B in checkers to the color G of 1 of this tetragonal 
lattice A square RB perfect check pattern is used. Said signal-processing means is a color 
G. The pixel data obtained by corresponding are used for brightness data as it is. In colors 

10 R and B A 1st operation means to compute the brightness data of a color for which it asks 
from the relation of the averaging of these pixel data while using the pixel data of colors 
R and B, Interpolation and three primary colors RGB of brightness data to the virtual 
pixel located in the geometric center between said photo detectors based on the 
brightness data obtained with this 1st operation means Inside, The solid state camera 

15 characterized by including a 2nd operation means to perform interpolation to other two 
colors of the color obtained from the existing photo detector. 

[Claim 49] In equipment according to claim 48 said 1st operation means In case it asks 
for the brightness data of one color of said colors R and B using the pixel data of said 
colors R and B, the mesial magnitude is computed for the color to compute as one color. 
20 This mesial magnitude, The solid state camera characterized by computing the brightness 
data of the color which calculates from addition the mesial magnitude of the average 
value of four pixel data arranged on the perimeter of the color of another side, and one [ 
this ] color of the same color. 

[Claim 50] In equipment according to claim 48 said 1st operation means said color G the 

25 difference of the horizontal pixel data among four pixel data of the color of the brightness 
data this computed in case the brightness data of the colors R and B located at the core of 
a tetragonal lattice are computed, and the same color - with the absolute value of a value 
It calculates based on the absolute value of a value, the difference of vertical pixel data - 
from this result of an operation and the 1st predetermined decision value with horizontal, 

30 and whether there is any correlation in the direction of either of vertical and a 1st 
correlation detection means to detect said color G a tetragonal lattice - using - the 
difference of one horizontal pixel data - the absolute value of a value, and the difference 
of the horizontal pixel data of another side ~ with the aggregate value of the absolute 
value of a value It calculates based on a difference with the aggregate value of the 

35 absolute value of a value, the difference of the pixel data of one perpendicular direction - 
the difference of the absolute value of a value, and the pixel data of the perpendicular 
direction of another side — horizontal, and whether there is any correlation in the 
direction of either of vertical and a 2nd correlation detection means to detect, from this 
result of an operation and the 2nd predetermined decision value The solid state camera 

40 characterized by computing the brightness data of a color for which it asks according to 
the result of an implication and said 1st and 2nd correlation detection means. 
[Claim 51] In equipment according to claim 48 said 1st operation means said color G the 
difference of the pixel data of the direction of right slant among four pixel data of the 
color of the brightness data this computed in case the brightness data of the colors R and 

45 B located at the core of a tetragonal lattice are computed, and the same color ~ with the 
absolute value of a value the difference of the pixel data of the direction of left slant - in 
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the which direction of slant it calculates based on the absolute value of a value, and there 
is any correlation from the comparison of this result of an operation and the 3rd 
predetermined decision value with a 3rd correlation detection means to detect said color 
G Color G located in the both ends of the direction of right slant on both sides of a 
5 brightness calculation pixel using a tetragonal lattice the difference of pixel data — with 
the absolute value of a value color G located in the both ends of the direction of left slant 
on both sides of a brightness calculation pixel A value is computed, the difference of 
pixel data — difference with the absolute value of a value — The solid state camera 
characterized by computing the brightness data of a color for which it asks according to 

10 the result of said 3rd and 4th correlation detection means including in the which direction 
of slant there is any correlation, and a 4th correlation detection means to detect, from the 
comparison of the computed this value and the 4th predetermined decision value. 
[Claim 52] Setting to equipment according to claim 48, said image pick-up means is an 
interlace, or X and Y about read-out of an image pick-up signal. Solid state camera 

1 5 characterized by reading with an address system. 

[Claim 53] the spectrum with which this equipment carries out the spectrum of the 
incident light from said optical system in two or more directions in equipment according 
to claim 48 - a means - this - a spectrum ~ the number of the directions as for which a 
means carries out a spectrum - responding - the three primary colors RGB of two or 

20 more classes the time of piling up each primary color filter arrangement, while allotting 
color filter arrangement before each image pick-up means - said G The solid state 
camera characterized by to include the color-separation means used as a square RB 
perfect check pattern. 

[Claim 54] An image pick-up means by which square arrangement of all the cores of this 

25 photo detector where said photo detector is geometric was carried out in the line and the 
direction of a train in equipment according to claim 48, A migration means to move this 
image pick-up means in a line and/or the direction of a train spatially, The filter means 
for switching which switches the color filter of the color-separation means allotted to the 
front face of said image pick-up means with migration of said image pick-up means by 

30 this migration means, A record means to record the signal supplied from said signal- 
processing means for every migration of said migration means and change of said filter 
means for switching as an image of said photographic subject image is included. It is said 
G when the photographic subject image obtained for every change of said filter means for 
switching is piled up spatially. Solid state camera characterized by using the field serial 

35 mode which becomes the image obtained by the square RB perfect check pattern. 

[Claim 55] The image processing system characterized by generating brightness data 
with said 1st and 2nd operation means of said signal-processing means based on the 
playback data from the record medium with which the image data or this image data 
which picturized said field image through said optical system and said image pick-up 

40 means, and was obtained in the equipment of a publication was recorded on claim 48 
thru/or any 1 term of 54. 

[Claim 56] They are three primary colors RGB about the incident light supplied through 
the optical system which makes a photographic subject image project on an image pick- 
up side, and optical system. An image pick-up means by which light-receiving by two or 
45 more photo detectors which form said image pick-up side for the transmitted light from a 
color-separation means of the veneer by which the primary color filter whose color is 
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separated was arranged on predetermined arrangement performs photo electric 
conversion, In the solid state camera which has a signal-processing means to perform 
signal processing to the this changed pixel data, and to generate a luminance signal after 
changing into digital one the image pick-up signal by which all pixel read-out was carried 
5 out from this image pick-up means As for this equipment, said primary color filter and 
photo detector of said color-separation means separately a pair nothing and said photo 
detector It is allotted in a line and the direction of a train two-dimensional by square 
arrangement. For said predetermined arrangement Color G A stripe is formed in the 
direction of a train and it is the color G of this stripe. G by which colors R and B are 

10 allotted by turns and form the shape of a perfect check in between A stripe RB perfect 
check pattern is used. Said signal-processing means is a color G. The pixel data obtained 
by corresponding are used for brightness data as it is. In colors R and B A 3rd operation 
means to compute the brightness data of a color for which it asks from the relation of the 
averaging of these pixel data while using the pixel data of colors R and B, They are three 

15 primary colors RGB based on the brightness data obtained with this 3rd operation means. 
Solid state camera characterized by including a 4th operation means to perform 
interpolation to other two colors of the color obtained from the existing photo detector 
inside. 

[Claim 57] In equipment according to claim 56 said 3rd operation means In case it asks 

20 for the brightness data of one color of said colors R and B using the pixel data of said 
colors R and B, the mesial magnitude is computed for the color to compute as one color. 
This mesial magnitude, The solid state camera characterized by computing the brightness 
data of the color which calculates from addition the mesial magnitude of the average 
value of four pixel data arranged on the perimeter of the color of another side and one [ 

25 this ] color, and the same color. 

[Claim 58] In equipment according to claim 56 said 3rd operation means said color R Or 
B the color of the brightness data this computed in case the brightness data located at the 
core of this grid using the pixel data of the grid to form are computed, and the difference 
of the unique horizontal pixel data among four pixel data — with the absolute value of a 

30 value It calculates based on the absolute value of a value, the difference of the pixel data 
of the vertical same color - from this result of an operation and the 5th predetermined 
decision value with horizontal, and whether there is any correlation in the direction of 
either of vertical and a 5th correlation detection means to detect said color G a tetragonal 
lattice ~ using - the difference of one horizontal pixel data - the absolute value of a 

35 value, and the difference of the horizontal pixel data of another side - with the aggregate 
value of the absolute value of a value It calculates based on a difference with the 
aggregate value of the absolute value of a value, the difference of the pixel data of one 
perpendicular direction - the difference of the absolute value of a value, and the pixel 
data of the perpendicular direction of another side - horizontal, and whether there is any 

40 correlation in the direction of either of vertical and a 6th correlation detection means to 
detect, from this result of an operation and the 6th predetermined decision value The 
solid state camera characterized by computing the brightness data of a color for which it 
asks according to the result of an implication and said 5th and 6th correlation detection 
means. 

45 [Claim 59] In equipment according to claim 56 said 3rd operation means said color G the 
color of the brightness data this computed in case the brightness data of the colors R and 
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B located at the core of the tetragonal lattice to form are computed, and the difference of 
the pixel data of the direction of right slant among four unique pixel data — with the 
absolute value of a value the difference of the pixel data of the direction of left slant — in 
the which direction of slant it calculates based on the absolute value of a value, and there 
5 is any correlation from the comparison of this result of an operation and the 7th 

predetermined decision value with a 7th correlation detection means to detect said color 
G Color G located in the both ends of the direction of right slant on both sides of a 
brightness calculation pixel using the tetragonal lattice to form the difference of pixel 
data - with the absolute value of a value color G located in the both ends of the direction 

10 of left slant on both sides of a brightness calculation pixel A value is computed, the 

difference of pixel data — difference with the absolute value of a value — The solid state 
camera characterized by computing the brightness data of a color for which it asks 
according to the result of said 7th and 8th correlation detection means including in the 
which direction of slant there is any correlation, and an 8th correlation detection means to 

15 detect, from the comparison of the computed this value and the 8th predetermined 
decision value. 

[Claim 60] Setting to equipment according to claim 56, said image pick-up means is an 
interlace, or X and Y about read-out of an image pick-up signal. Solid state camera 
characterized by reading with an address system. 

20 [Claim 61] the spectrum with which this equipment carries out the spectrum of the 

incident light from said optical system in two or more directions in equipment according 
to claim 56 - a means - this -- a spectrum - the number of the directions as for which a 
means carries out a spectrum - responding - the three primary colors RGB of two or 
more classes the time of piling up each primary color filter arrangement, while allotting 

25 color filter arrangement before each image pick-up means - said G The solid state 

camera characterized by to include the color-separation means used as a stripe RB perfect 
check pattern. 

[Claim 62] An image pick-up means by which square arrangement of all the cores of this 
photo detector where said photo detector is geometric was carried out in the line and the 

30 direction of a train in equipment according to claim 56, A migration means to move this 
image pick-up means in a line and/or the direction of a train spatially, The filter means 
for switching which switches the color filter of the color-separation means allotted to the 
front face of said image pick-up means with migration of said image pick-up means by 
this migration means, A record means to record the signal supplied from said signal- 

35 processing means for every migration of said migration means and change of said filter 
means for switching as an image of said photographic subject image is included. It is said 
G when the photographic subject image obtained for every change of said filter means for 
switching is piled up spatially. Solid state camera characterized by using the field serial 
mode which becomes the image obtained by the stripe RB perfect check pattern. 

40 [Claim 63] The image processing system characterized by generating brightness data 
with said 3rd and 4th operation means of said signal-processing means based on the 
playback data from the record medium with which the image data or this image data 
which picturized said field image through said optical system and said image pick-up 
means, and was obtained in the equipment of a publication was recorded on claim 56 

45 thru/or any 1 term of 62. 
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